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Quizalotop-P ethyl Summary of Analytical Chemistry and Residue Data D264204

Executive Summary

Quizalofop cthyl 15 a selective herbicide currently registered for the control of annual and
perennial grasses on noncrop and on crop land areas. The technical quizalofop ethyl is a mixture
of R-and S-enantiomers. The pesticidally active isomer is the R-enantiomer (quizalotop-P ethyl)
which is the active ingredient (al) in Targa™ herbicide (EPA Reg. No. 33906-9). A 0.8% 1b ai/gal
emulsifiable concentrate (EC) formulation of Targa™ herbicide is registered to Nissan Chemical
{ndustries, 1.td. for use on canola and crambe, cotton, dry beans, mint, legume vegetables, and
sugar beets, The petitioner is proposing to amend the label of Targa® herbicide to include uses on
bariey, flax. sunflower, and wheat. The proposed uses are preplant or preemergence applications
to barley and wheat at a maximum seasonal rate of 0.083 1b ai/A, and preemergence or
posternergence applications to flax and sunflower at a maximum seasonal rates of 0.165 Ib ai/A
and 0.124 Ib av'A, respectively. The proposed preharvest intervals (PHIs) are 70 days for flax,
and 60 day~ {or sunflower. No PHIs were proposed for barley and wheat.

In conjunction with the proposed new uses, Nissan Chemical Industries, Ltd., has proposed the
establishnicnt ol permanent tolerances for the combined residues of the herbicide quizalofop-P
ethyt ester | ethyl{R)-[2-(4-((6-chloroguinoxalin-2-yl)oxy)phenoxy) propanoate] and its acid
metabolite. quizalotop-P [R-2-(4-({6-quinoxalin-2-yl)oxy)phenoxy)propanoic acid] and the S-
enantiomers o hoth the ester and the acid, all expressed as quizalofop-P ethy! ester, in‘on the
following ravi agricultural commodities (RACS):

Barley 0.05 ppm
Flax, seeds 0.05 ppm
Suntlower, seeds 1.9 ppm

Whept (.05 ppm

Quizalofop ethyt tolerances are established under 40 CFR §180.441, Tolerances for the
combined residues of quizalotop ethyl and quizalofop, expressed as quizalofop ethyl, are
astablished under §180.441(a)(1) in/on commodities including dry and succulent beans and peas,
cowpea forage and hay, field pea vines and hay, soybean commodities, and sugar beet roots and
tops: tolerance levels range from 0.05 ppm for soybean seed to 3.0 ppm for the forage/vines and
hay of ccwpea and field pea. Under §180.441(a)(2), tolerances for combined restdues of
quizalofop cthyl, quizalofop, and quizalofop methyl, expressed as quizalofop ethyl, have been
established 10 eggs, milk, milk fat, and the tat, meat, and meat byproducts of cattle, goat, hog,
horsc, poultry. and sheep, at 0.01-0.05 ppm. Under §180.441(a)(3), tolerances for the combined
residues ot guizalofop-P ethyl ester, acid metabolite quizalofop-p, and the S-enantiomers of the
ester and the acid, expressed as quizalofop-P ethyl ester, have been established in/on sugar beet
molasses. canola meal and seed, cotton seed, lenti! seed, and peppermint and spearmint tops at
0.05-2.0 ppmr. Time-limited tolerances which expired 6/14/99 were established under
§180.441:a)4) for combined residues of quizalofop-P ethyl ester, acid metabolite quizalofop-p,
and the 5-cnantiomers of the ester and the acid, expressed as quizalofop-P ethyl ester, in/on
sugar beci commodities, crop group 6, and crop subgroup 7A. A tolerance with regional
registration hias been established for combined residues of guizalofop-P ethyl ester, acid
metabolize guizalofop-p, and the S-enantiomers of the ester and the acid, expressed as
quizalotop-P ethyl ester, infon pineapple.
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Quizalofop-P 2thyl Summary of Analytical Chemistry and Residue Data D266204

The qualitaiive nature of the residue in plants is adequately understood based on previously
submitted plant metabolism studies with soybean, cotton, iomatoes, potatoes, and sugar beets.

" HED has detenmined that the residues of concern (ROC) in plant commodities are quizalofop-P
ethyl, its acid metabolite quizalofop-P, and the 8 -enantiomers of both compounds, each
cxpressed as quizalofop-P ethyl. The metabolism studies indicated that quizatofop ethyl does not
accumulate but 18 rapidly hydrolyzed at the ethy] ester to forn the quizatofop acid. The acid then
undergoes cleavage of the enol ether linkage between the phenyl and quinoxalinyl rings in the
acid, and/or cicavage of the ether linkage between the isopropanoic group and the phenyi ring to
torm phenals. The phenols conjugate with plant sugars; some hydroxylation or further cleavage
of the phenols occurs. Metabolism studies with soybeans demonstrated that the racemic mixture
of quizalofop ethy] and the R-enantiomer, quizalofop-P ethyl, have nearly identical pathways.

The qualutative nature of the residue in livestock is adequately understood based on metabolism
studies with goats and poultry. The studies indicated that quizalofop ethyl is metabolized in
livestock via hydrolysis to quizalofop acid which then undergoes methylation to forin quizalofop
methyl ester. No phenols were detected in either goat or hen commuodities, indicating that
cleavage ! the ether linkages of quizalofop does not occur. The ROC in hivestock commodities
are quizaloton ethyl, quizalofop-methyl, and quizalofop acid.

The petitioner has proposed that the existing high performance hquid chromatography/ultra
vioiet (HPI.C/11V) method used for tolerance enforcement of soybean commaodities { Method
AMR-153-85, Revision 3) be used for the enforceinent of the proposed tolerances in/on bharley,
flax, suntiower, and wheat commoditics. Because the petitioner did not include any validation
data reflecting analysis of barley, flax, sunflower, or wheat commodities using the current
entorcement method, and because the extraction procedures of the methods used for data
collection in the studies submitted with this petition ditfer significantly from the exiraction
procedure s of the existing enforcement method, HED cannot conclude that the current
entorcement method would be adequate for the enforcement of tolerances in/on residues in/on
barley, tlix. suntlower, or wheat commodities.

Sutficient data have been submitted to support the use of the data-collection methods, HPLC
Mecthod Mo, SARS-98-06 (used for flax and sunflower) and Morse Method Meth-147 (used for
barley and wheat), for enforcement purposes, pending petition method validation (PMV). The
methods involve hydrolysis of samples with methanolic potassium hydroxide (KOH) to convert
quizalofop-F ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinexaline (MeCHQ).
Residues ot MeCHQ are partitioned into hexane, and the extract is cleaned up by gel permeation
chromatography (GPC) priot to analysis by HPLC using fluorescence detection. The validated
limit of quantitation (LOQ) is 0.05 ppm for all matrices. The methods will be forwarded to the
BEAD's ~naivt:cal Chemistry Branch (ACB) for PMV.

Adeyquate methods are available for the enforcement of tolerances in/on livestock commodities.
HPLCUY Method AMR-627-86 is available for the determination of residues of guizalofop
ethyl, quizalefop acid, and quizalofop-methyl in hvestock tissues, and HPLC/UV Method AMR-
5135-86 {Hevision A) is available for determination of residues of quizalofop ethyl, quizalofop
acid, and quizalofop-methy! in milk. Methods AMR-627-86 and AMR-515-86 have undergone
PMV an¢ fave been forwarded to the Food and Drug Adimninistration (FDA) for publication tn
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the Pesticide Analytical Manual (PAM) Volume [} In addition, HPLC/UV Methods AMR-846-
87, AMR-845-%7, and AMR-623-86 are available for the determination of residues of quizalofop
ethyl. quizafofop acid, and quizalofop-methyl in livestock fat, cream, and eggs, Tespectively.
Methods AMR-846-87, AMR-845-87. and AMR-623-86 have been forwarded to the FDA for
publication 'n PAM Volume II as letter methods.

Multiresiduc method data for quizalofop ethyl! are available; quizalofop ethyl is completely
recovered using Multiresidue Methods Section 302 (Luke Method; Protocol D). No data are
available pertaining to recovery of quizalofop acid or quizalofop-methyl using the multiresidue
methods.

Adequate slorage stability data are available for soybean seed indicating that restdues of
quizalotop ethyl and quizalofop are stable during up to 48 and 36 months, respectively, of frozen
storage. In addition, data are available indicating that residues of quizalofop are relatively stable
in/on cotton sced, meal, and oil stored frozen for up to 28 months. Storage stability data
imcluded in this petition indicate that residues of quizalofop-P ethyl and quizalofop-F are stable
in/on whea' torage, grain, hay, and straw during up to 11-13 months of frozen sterage. These
data are suificient to support the storage durations and conditions of samples from the barley,
flax, sunflower. and wheat field trials and tlax, sunflower, and wheat processing studies.

Adequate rununant and poultry feeding studies were submitted previously. These studies
indicate that solerances are needed for livestock commodities to support the current and proposed
uses of quizalofop-P ethyl. The maximum theoretical dietary burdens (MTDRBs) of quizalofop-P
ethyl to livestock have been calculated using the registered and proposed uses. Based on the
calculated MTDBs, the established tolerances are adequate for all livestock commodities with
the exceptior ot milk fat; an increased tolerance ot 0.23 ppm should be proposed for milk fat.

‘The subnuitted crop field trial data for barley, and wheat are adequate. For barley and wheat, the
application vates reflected in the studies (0,068 1b ai/A for both) are less than the proposed
maximum (11083 1b ai/A for both); however, the petitioner has indicated that the application rates
used 1n the crop field trials are the desired application rates. Theretore, label amendments are
required to modify the proposed application rates on barley and wheat to reflect the use patterns
of the field trials. Combined residucs ot gquizalofop-P ethyl, quizalofop-P, and their S-
enantiomers were below the LOQ in/on all samples of barley grain, hay, and straw; flax seed,
and whear forage, grain, hay, and straw. These data indicate that tolerances at the [LOQ are
appropriate Tor barley, flax, and wheat commodities. The petitioner should proposc separate
toierances wi/en barley grain, hay, and straw, and wheat torage, hay, grain, and straw.

Adeqguate whea! processing studies have been submmitted. Residues of total quizalofop-P ethyl
were less than the method LOQ (<0.05 ppm) infon wheat grain, wheat bran, flour, germ,
middlings, und shorts. Since the residues were below the 1LOQ in all wheat processed
cormmodisics. no tolerances are needed for wheat processed commodities. The wheat processing
study nmiay be translated to barley.

The subratted crop field trial data for fiax are adequate. For sunflower, additional crop field trial
data are needed to evaluate residue decline. For flax and sunflower, the studies reflected the
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maximum proposed application rates and the proposed PH!s. The maximum combined residues
of quizalotop-P ethyl, quizalofop-P, and their S-enantiomers, were 1.32 ppm in/on sunflower
seed. Using the tolerance spreadsheet. the recommended tolerance for sunflower seed 15 1.9
ppm.

Adequate suntiower processing studies have been submitted. Residues of total quizalotop-P
ethyt did not concentrate in sunflower oil but concentrated slightly in sunflower mea!. Using the
sunflower mcal processing factor (1.2x) and the highest average field trial (HAFT) residues in -
suntiower secd (1.31 ppm), expected residues in sunflower meal would be 1.6 ppm, less than the
recommended seed tolerance of 1.9 ppm. A tolerance for quizalofop-P ethyl residues in
sunilower meal 1s not needed. A flax processing study was not conducted because residues were
below the [.O}) in/on flax seed following treatment at Sx.

The available confined/field rotational crop data indicate that a 120-day plant back interval (PBI)
18 required for all crops other than those with registered uses.

No Codex MRLs have been established for residues of quizalofop ethyl. Canadian MRLs have
been established for residues of quizalofop ethyl and quizalofop in/on several commodities; flax
is the only crop included in the subject petition with a Canadian MRL, at 0.05 ppm. No Mexican
MR Ls have been established for any of the proposed crops.

Note to PM: Nissan Chemical Industries’ product (EPA Reg. No. 33906-9) is coded in the
Pesticide Product Information System (PPIS) as containing quizalofop ethyl (PC Code
128711} uy the active ingredient. The active ingredient in this product is actually the resolved
Jorm, quizalofop-P ethyl (PC Code 128709): therefore, PPIS should be corrected.

In addition, the current tolerance expression for livestock commodities, specified in 40 CFR

§180.441¢a)(2) is for the combined residues of quizalofop, quizalofop ethyl, and quizalofop-

methyl, all cxpressed as quizalofop ethyl. Because the methods used for analysis of livestock
commodities reported results in terms of quizalofop and not in terms of quizalofop ethyl, the
tolerance cxpression should be revised as follows:

“Tolerances ure established for the combined residues af the herbicide quizalofop (2-[4-(6-
chioroquinoxalin-2-yl-oxy)plhenoxylpropanoic acid), quizalofop ethyl (ethyl-2-[4-(6-
chloroquinoxalin-2-yl-oxy)phenoxyfpropanoate). and quizalofop-methyl (methyl 2-{4-(6~
chloroquinoxalin-2-yloxy)phenoxyfpropanoate), all expressed as quizalofop, as follows:”

Regulatory Recommendations and Residue Chemistry Deficiencies

Based on HED's examination of the residue chemistry database for quizalofop-P ethyl, pending
subinission of a revised Section BB (see requirements under Directions for Use) and a revised
Section I (see requirements under Proposed Tolerances), there are no residue chemistry 1ssues
that would preciude granting a conditional registration for the proposed uses on barley, flax,
sunflower, and wheat and the establishment of tolerances for combined residues of quizalofop-P
ethyl. quizaiotop-P, and the S-enantiomers of these compounds, all expressed as quizalofop
ethvl. as rollows: '
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Quizalofop-P cthyi Summary of Analytical Chemistry and Residue Data D2056204
Barley, grain 0.05 ppm
Barlev, hay 0.05 ppm
Barlev, siraw 0.05 ppm
Flax, seed 0.05 ppin
suntlower, seed 1.9 ppm
Wheat, forage 0.05 ppm
Wheat, grain 0.05 ppm
Wheat, hay 0.05 ppm
Wheat, straw 0.05 ppm

In addition. « revised tolerance for milk fat of 0.25 ppm should be established.
Registration of the use of Targa®™ herbicide on wheat, barley, sunflower, and flax should be
conditional unul the data requirements specitied below under Residue Analytical Methods,

Multiresidue Methods, and Crop Field Trials have been tulfilled.

HED's recommendation for adding these proposed uses to the label and the corresponding
tolerances wiil be addressed in the quizalofop-P ethyl human health risk assessment.

HED also notes that a new dairy caitle feeding study will be required to support any additional
uses of quizaiofop ethyl/quizalofop-P ethyl on hivestock feed crops.

8601200 Directions for Usc

The following changes are recommended in the draft label of Targa® herbicide:

. All application rates on the label (for both registered and proposed uses) are
presented in terms of “oz product/A.” The label should be amended to clarify that
application rates are in terms of fluid ounces (i.e., liquid measure) and not in
terms of weighed ounces.

. Page 2, under "Preplant burn down” add "Do not exceed the maximum
recommended rate/acre/season for the crop that is going to be planted when
additional applications are made as preplant burn down.”

. Page 6, under "Rhizome Johnson grass — Southern States” add "Do not exceed the
maximum recommended rate/acre/season for the crop that is going to be planted
when additional applications are made to control Rhmzome Johnson grass.”

. Page 8, under "Spot or Small Area Spray” add the following limitations: " (i) Do
not treat >10% of the total treated area as spot/small area treatment and (it) Do not
exceed the maximum reccommended rate/acre/season for the crop that is going to
be planted when additional applications are made as spot or small area treatment.”
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. Page 11, "specify a minimum retreatment interval (RT1) for crops on which
multiple applications arc allowed. For flax and sunflower, the available data
support a minimum RTT of 7 days.”

. Page 11, revise the maximum use rate ot Targa® herbicide at "10 fl. 0z." per acre
per season for Barley and Wheat. The proposed maximum seasonal rates for
barley and wheat of 0.083 1b ai/A are greater than the maximurn rates used in the
barley and wheat crop field trials of 0.068 b ai/A. Because the petitioner has
stated that the rates used in the crop field trals are the intended maxirmum
seasonal rate, the proposed label should be amended to state that the maximum
seasonal application rates for barley and wheat are 0.068 1b ai/A.

. Page 11, the proposed grazing/feeding restrictions are impractical for barley and
wheat and should be removed from the product label.

860.1340 Residue Analvtical Methods

. HPLC Methods, SARS-98-06 (used for flax and sunflower) and Morse Method
Meth-147 (used for barley and wheat) will be forwarded to ACB for PMV. W=
note that the laboratory doing independent laboratory validation (ILV) has
recommended some changes/clarifications to HPLC Method SARS-98-06.
Unless ACB concludes differently, the modifications recomimended by the ILV
faboratory wiil have to be made to the Method SARS-98-06 prior 1o its
acceptance as a tolerance enforcement method; any additional changes
recommended by ACB will also have to be imcorporated.

. For both methods, the method descriptions did not address the issue of
determination of the S-enantiomers of quizalofop ethyl and quizalofop. Because
the KOH hydrolysis step would convert both the R- and S-enantiomers of
quizalofop ethyl and quizalotop to MeCHQ, all reported results for total
quizalofop-P ethyl residues would include residues of both the R and S
enantiomers of quizalofop ethyl and quizalofop. Both methods should be
modified to include a statement addressing the inclusion of the S-enantiomers in
the method determination, because the S-enantiomers are included in the
tolerance expression for guizalofop-P ethyl.

860.1360 Multiresidue Methodg

. Multiresidue method data for the metabolites, quizalofop and quizalofop-methyl
should be submitted.

860.1500 Crop Field Trials

. A residue decline study should be submitted for sunflower. In the study, (1)
samples should be collected at 3 to 5 satnpling times in addition 1o the requested
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PAL, (i) all sampling times should fall within the crop stage when harvesting
could reasonably be expected 1o occur, and (iii) all sampling times should be
approximately equally spaced and, where possible, should represent both shorter
arid longer PHIs than that requested.

860.1350 Proposed Tolerances

I'he petitioner proposed tolerances in/on “barley” and “wheat™ at 0.05 ppm;
separate tolerances in/on barley grain, barley hay, barley straw, wheat forage,
wheat grain, wheat hay, and wheat straw should be proposed, each at 0.05 ppm.

. Based on the calculations in the tolerance spreadsheet, the appropriate tolerance
leve) for sunflower seed is 1.9 ppm; a revised tolerance should be proposed.

. The proposed tolerances should be revised to reflect the correct commodity
definitions as specified in Table 7.

. The available data indicate that a revised tolerance of 0.25 ppm is necded for milk
tat.

Page 8 ot 38



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 9 of 136

Quizalofop-1 ethy: Summary of Analvtical Chemistry and Residue Data D266204

Background

Nissan Chemical Industries, Ltd. has submitted a label amendment for Targa® herbicide (EPA
Reg. No. 33906-9) for adding new uses on barley, flax, suntflower, and wheat. Targa™ herbicide
contains quizalofop-P ethyl as the sole ai, which is 4 R-enantiomer of quizalofop ethyl.
Chemically. quizalofop ethyl is a racemic mixture containing R- and S-enantiomers and the
former is the pesticidally active component. Quizalofop ethyl is a selective preplant, pre- and
postemergence herbicide registered for the control of annual and perennial grasses on noncrop
and on crop land areas. Along with the required studies, the petitioner also submitted
supplemental information on Food Quality Protection Act (FQPA) requirements (MRID Nos.
44967705 and 45089203).

The chemical structure of quizalofop-P ethyl and its major breakdown products are presented in
Table 1 an: i7¢ physicochemical properties are presented in Table 2.
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Table L. Quizalofop-P ethyl Nomenclature.

Chemical structire

0
, I
c.l\\(j\/m\\ = | O{ “*o’/\‘CH..
S | . 4]\ e CH,
N O

Common name Quizalofop-F ethyl
TUPAC name ethyl (R}—2{4-{(6—ch}oroquinoxalinul-yl)oxyjphenoxy]propanoate
CAS nams (2R)-2-{4-[(6-chloro-2-quinoxalinyhoxy]phenoxy]propanoic acid, ethyl ester

CAS regisiry number 100646-51-3

End-use product (EP) 0.88 Ib ai/gal EC formulation {(EPA Reg. No. 33906-9)

Chemical structure of
Cl \“f“\ fN_..\\\ / O_ . \{”JJ\
'\\_\w/,[.\ — L /'@/ ':H‘;

quizaloton- P metabolite
(2R)-2-[4-1({6-chloro-2 qumc)xalmy])oxv]phenoxy]propanmc acid

Chemical ~tructure of Q
quizalofop-methyl NN 0 /lL ~CH,

= I[ i\ Y s}
N N/) ~a CH,

methy! 2—[4—(6‘chlor0qu1noxa[in~2-vl~0xy)phenoxy]pr0panoatf-

Chemicai structure of
the S-enantiomer of

: . (‘1 N
quizaloforn ey ‘ s J/ \)'L /\
\';\ ; /L

o,
N -..

(25)-2-[4-| (6-chloro-2-qw noxahnyl )oxy phenoxy]propanmc acid, ethyl ester

Chemical stracture of
the S-enant:omer of

guizalofop Z \I AN 1
N /\ ~ /’

(2S)-2-[4~[(6—chloro—2~qum.oxa[myi)oxy]phenoxy]propanow acid
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Table 2. Physicochemical Properties of the Technical Grade Test Compound - Quizalofop-P ethyl.

Parameter Value Reference
Melting point 76.0-77.0 °C (pure form)
. CB Nos. 5852 &
H 6.6 (1% aqueous slu

b (% aqueous sharmy) 5853, 3/26/90, W.
Density 1.35 g/lcm” at 20 °C (pure form) Hazel
Water solubntivy 0.4 ppm (20 °C)
Solvent solubiliiy Solvents 2/l at 20°C

acetone 50

benzene 680

carbon disuifide 660

chloroform 1350

cyclobexanone 440

dichforomethane 1970

dimethy! sulfoxide 200

ethanol 22

n-hexanc 5

methanci 22

tetrahvdrofuran t160

toluene 430

xylenc 360
Vapor pressure 83 x 107" mm Hg (20 ")
Dissociatien consiant, pK, Not applicable
Octanol/water partition coefficient log P = 4.66
UV visible absorption spectrum Not available

860.1200 Directions for Use

Nissan Chemical Industries, Lid. is proposing a label amendment for the 0.88 1b ai/gal EC

tormulaticn of quizalofop-P ethyl (Targa® herbicide; EPA Reg. No. 33906-9) for adding new
uses on flax, sunflower, barley, and wheat. The currently registered uses include canola, crambe,
cotion, drv beans, lentils, mint, dry and succulent peas, snap beans, soybeans, and sugar beets.
"The use puatlerns for the proposed new uses are presented in Table 3.

Applications are to be made using ground equipment, in a minimum of 10 gal/A in nonarnd areas
or 15 gal'A in arid areas, or aerial equipment, in a minimum of 3 gal/A in nonarid areas or 5
gal/A in arid areas. Application through any type of irrigation system is prohibited. The grazing
of livestock in treated areas or feeding of forage, hay, or straw from the treated crops to livestock
is prohibited. Tank-mix applications may be made with broadleaf herbicides, insecticides, and
fungicides. Tank mix products should be registered for use on the specific crop and the most
restrictive label directions are to be followed. The label specifies a PB1 of 120 days for crops not
registered for rreatment with quizalofop cthyl.
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Tabie 3. Swinmary of the Proposed Use Patterns of Quizalofop-P ethyl Formulation.

Application Rate/ Max. Rate | PHI Use Patterns
Timing Appin /Season (days) and Limitations
(bai/A) | (bai/A)'’

Barley :

Preplant or 0.017- 0.083 NS * Apply 7 days before planting as a broadcast or banded

Preemerzence 0.083 treatment using pround or aerial equipment. Crop
injury may result if applied within 7 days of planting.
Adjuvant: petroleum-based crop oil concenirate
(COC).

Flax

Preplant, 0.017- 0.165 76 Apply as a broadcast or banded treatment using ground

Pre- or 0.165 or aerial equipment.

postemergeno: Adjuvant: petroleum-based COC, methylated seed oil,
or nonionic surfactant (NIS).

Spotsmall arca 0.375% viv Apply directly to tarpet weed inn a solution containing a

treatment solution spray adjuvant.

Sunflower

Prepiant, 0.017- 0.124 60 Apply as a broadcast or banded treatment using ground

Pre- or 0.124 or aerial equipment.

poslemergences Adjuvant: NIS

Spot'small area 0.375% v/v Apply directly to tarpet weed in a solution containing a

treatment solution spray adjuvant,

Wheat :

Preplant or 0.017- 0.083 NS Apply 7 days before planting as a broadcast or banded

Preemergenes 0.083 treatment using ground or aerial equipment. Crop

injury may result if applied within 7 davs of planting.
Adjuvant: petroleum-based COC.

Not specificd

1. Maximura number of applications per season and retreatment intervals (RT1s) were not specified.

2. Aenal and ground applications are in mintmum 3 and 10 gal/A of water, respectively.

3.

4. The spor/smalf area treatment is sprav application af a 0.4375% viv mixture at 0.017 to 0.034 |b ai/A as an early
preplant bura-cown to control growing weeds.

Conclusions. The proposed use patterns are adequate to allow evaluation of the residue data
submitted in support of this petition. The following label amendments are recommended for
clarity and to conform to the field trial data submitted on the proposed crops.

[R]

The maximum seasonal rate for barley and wheat proposed at 0.083 Ib ai/A is greater

than the maximum rate of 0.068 b av A used in the barley and wheat crop field trials.
Theretore, the draft label should be amended to state that the maximum seasonal
application rate (o barley and wheat 15 0.068 Ib ai/A.

T"he petitioner should specify a minimum RTI for crops for which multiple applications

are allowed. For flax and sunflower, the avajlable data support a minimum RTT of 7

diys,
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3. All upplication rates on the label (for both registered and proposed uses) are presented in
terins of oz product/A.” For clarity, the label should be amended to read “fl. oz.
product’ A

4. The proposed grazing/feeding restrictions are impractical for barley and wheat and
should he removed from the product label.

S, Under the Pre-plant Burndown (page 2), Rhizome Johnson grass - Southern States (page
), and Spot or Small Area Spray (page ), a statement should be added not to exceed the
seasonal application rate for the crop that is going to be planted. In addition, the spot and
small arca spray treatment should be limited to not more than 10% of the total cropped
arcs

860.1300 Nature of the Residue - Plants

The nature i the residue in plant commeodities is adequately understood based on metabolism
studies conducted with soybean, cotton, tomatoes, potatoes, and sugar beets. These studies have
been revicwed previously (PP# 1F3951; D160972 and D166083, J. Stokes, 3/4/92; PP# 3F4268;
D196041, [D196043, D205430, D205432. 3206200, D206201, and D212620-D212622, F.
Griffith, 3/30/95; and PP# 5F3252, CB No. 1127, M. Firestone, 9/25/85). The metabolism
studies indicated that quizalofop ethyl does not accumulate but is rapidly hydrolyzed at the ethyl
ester to form the quizalofop acid. The acid then undergoes cleavage of the enol ether linkage
between the phenyl and quinoxalinyl rings and/or cleavage of the ether linkage between the
1sopropanoic group and the phenyl ring to form phenols. Metabolism studies with soybeans
demonstrated that the racemic mixture ot quizalofop ethyl and the resolved R-enantiomer,
quizalotop-P ethvl have nearly identical pathways (D182751, J. Stokes, 7/15/93). The ROC in
plant commodities are guizalofop-P ethyl, quizalofop-P (acid metabolite), and S- enantiomers of
both the parent and acid, each expressed 1n terms of quizalofop-P ethyl.

360.1300 Nature of the Residue - Livestock

The nature of the residue in livestock is adequately understood based on metabolism studies with
goats and poultrv (PP# 5F3252; CB Nos. 2806, 2806, 2810, & 2811, 12/18/87, (. Otakie). The
studiecs indicate that quizalofop ethyl is metabolized in Hvestock via hydrolysis to quizalofop
acid which then undergoes methylation to form quizalofop methyl ester. No phenols were
detected 11y cither the goat or hen matrices. indicating that cleavage of the ether linkages of
quizalofor does not occur.  In hens the quizalofop-P acid is utilized in fatty chain elongation to
torm quizalcfop-pentanoic acid. The ROC in livestock commodities are quizalotop-P ethyl,
quizalofop-methyl, and quizalofop-P, cach expressed in terms of quizalofop-P ethyl.

86(.1340 Residue Analytical Methods - Plant Commodities

44967703 Jer (Sunflower seed, meal, and oil, includes MRID 44967 704)
45885803 oo v Hfalfa, barley. and wheat, includes MRID 45585804)
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Data Collecaon Method for Flax and Sunflower Commodities: Nissan Chemical Industries,
Ltd.. has submitted a method description and validation data for an HPLC method (Method No.
SARS-98-06}. tor the determination of residues of quizalofop-P ethyl and its acid metabolite
quizalofop-P in flax seed, sunflower seed. and suntlower processed commodities (meal and oil).
The methad, or an earlier version (Method No. XAM-38), was used to determine residues of
quizalofop-P cthyl and quizalofop-P in/on samples of flax seed, sunflower seed, and sunflower
processed commodities from the crop field tnals and processing studies associated with this
petition. Details of the method are available in the data evaluation record (DER) for MRID
44967703 and 44967704,

The petitioner has proposed the current HPLC/UV enforcement method (DuPont Method AMR-
153-83, Revision 3, see below) as a confirmatory method for the HPLC data-~collection method.

A successtul 11V trial was conducted using samples of suntlower seed fortified with quizalofop-
P ethyl and quizalofop-P at 0.05 ppm (LOQ) and 2.0 ppm (proposed tolerance level) each
(MR1ID 44967704). The ILV laboratory recommended some minor changes to the method to
numprove clanty; it does not appear that the method has been modified to incorporate these
recommendat ons.

No radio vshdation data were submitted for this method. Because the extraction procedures of
the method are relatively rigorous, no radio validation data will be required to support the
method.

Data Collection Method for Barley and Wheat Commodities: The petitioner has submitted
description ard validation data for an HPLC method. Morse Method Meth-147, for the
detertninabion of residues of quizatofop-P ethyl and its acid metabolite quizalofop-P in alfalfa,
barley, and wheat RACs and wheat processed conimodities. This method was used to determine
residues ot guizalofop-P ethyl and quizalofop-P in/on the following commodities from the
storage stability, crop field trial, and processing studies associated with this petition: bartey
grain, hay. and straw; wheat forage, grain, hay, and straw; and wheat bran, flour, germ,
middiings. and shorts. Details of the method are available in 45885803 .der (MRIDs 45885803
and 45885804

The petitioner has proposed the current HPLC/UV enforcement method (DuPont Method AMR -
153-83, Revision 3. see below) as a confirmatory method for the HPLC data-collection method.

A successtul 1LV trial was conducted using samples of wheat straw fortitied with quizalofop-P
ethyl and guivalofop-P at 0.05 ppm (LOQ and proposed tolerance level), 0.10 ppm, and 6.5 ppm
each (MR11) 43858504). No radio validation data were submitted for the method. Because the
extraction procedures of the method are relatively rigorous. no radio validation data will be
required to sepport the method.

Enforcement method: The petitioner has proposed the existing enforeement method,
“Dctermination of Residues of DPX-Y 6202, DPX-Y6202 Acid, and DPX-Y6202 Acid
Conjugates in Soybeans and Soybeans Fractions” (DuPont Metbod AMR-153-83, Revision 3,
January 1537 MRID 40322410; PP# 5F3252, 12/18/87, G. Otakie), for the enforcement of
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tolerances for quizalofop-P ethyl residues in/on barley, flax, sunflower, and wheat commodities.
This method involves extraction of samples, other than oil, with acetone and water acidified with
glacial acetic acid. Oil samples are mixed with hexane, and residues are extracted mto
acetonitrile. The extracts are adjusted to pH 5 using base or buffer and then a mixture of 3-
glucosidase and cellulase enzymes is used to convert any guizalofop eonjugates to quizalofop.
Residues ¢f quizalofop ethyl and quizalofop are then extracted from the aqueous phase using
chloroform  [.iquid chromatography is used to separate quizalofop from quizalofop ethyl, and
quizalotop residues are methylated. Residues of quizalofop ethyl and quizalofop-methyl are
determined by HPLC/UV. The LOQ is 0.05 ppm.

This method has been validated by ACB and submitted to FDA for publication in PAM Vol. I;
however, the method was accepted for the soybean tolerance only. ACB noted that the
complexity of the method may require an analyst to perform several practice runs. It was
conciuded that additional methodology development work would be necessary if tolerances were
proposed for other crops (PP# 3F3252, 6/27/88, G. Otakie). E.[. du Pont de Nemours has since
submnitted o different, less complex method, referred to as LAN-1. The method involves
extraction of warnples with acetonitrile/1% acetic acid, hydrolysis of extracts with a mixture of
cellulase and 3-glucosidase, and further hydrolysis with esterase. Residues are partitioned into
acetonitrile /dichloromethane, concentrated, and transferred into acetonitrile and phosphate
bufter. Aster HPLC column cleanup, extracts are analyzed by HPLC/UV. The LOQ is .05 ppm
(PP 3F4268, 17, Griffith, 3/30/95;).

The LAN-1 mcthod was forwarded to ACB for PMV; ACB examined the method and identified
several deficiencies which needed addressing before the PMV is finalized (D219639, 10/11/95,
F. Griffith)

No validation <ata for the current enforcement method (AMR-153-83), or the newer method
(LAN-1), have been submitted for the crop commodities proposed in the current petition.

Conclusions. 'The submitted residue analytical method data are tentatively adequate to satisfy
data requircimsents. Because the petitioner did not include any validation data for barley, flax,
suntlower, or wheat commodities analyzed using the current enforcement method (or newer
method LAN-1), and because the extraction procedures of the data-collection methods differ
significantiv from the extraction procedures of the existing enforcemnent method, HED eannot
conclude that the current enforcement method would be adequate for the enforcement of
tolerances for residues infon barley, flax, sunflower. or wheat commodities.

Sufficient data have been submitted to support the use of the data-collection methods (SARS-98-
06 and Meth-147), for enforcement purposes; therefore, the methods will be forwarded to ACB
for PMV. We note that the ILV laboratory recommended some changes/clarifications to HPLC
Mecthod SARS-98-06. Unless ACB concludes differently, the modifications recommended by
the ILV lauboratory will have to be worked into the method prior to its acceptance as a tolerance
enforcement method.

We note that the method descriptions did not address the issue of determination of the S-
enantiomurs of quizalofop ethvl and quizalofop. Because the KOB hydrolysis step would
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convert both the R- and S-enantiomers of quizalofop ethyl and quizalofop acid to the
mtermediate MeCHQ, all reported results for total quizalofop-P ethyl residues would include
residues ot both the R- and S-enantiomers of quizalofop ethyl and quizalofop acid. Both
methods should be modified to include a statement addressing the inclusion of the S-enantiomers
in the method determination, because the S-enantiomers are included in the tolerance expression
for quizalotop-P cthyl.

860.1340 Residue Analytical Methods — Livestock Commodities

Adequate methods are available for the enforcement of tolerances in livestock commiodities (PP#
3F3252, 612788, (5. Otakie). A HPLC/UV Method (AMR-627-86, MRID 40322401) is
avaitable [or the determination of residues of quizalofop ethyl, quizalofop, and quizalofop-
methyl in livestock tissues. Another HPLC/UV Method (AMR-515-86, Revision A; MRID
40322408) 15 available for determination of residues of quizalofop ethyl, quizalofop, and
quizalofop-methyl in milk, Methods AMR-627-86 and AMR-515-86 have undergone PMV and
havce been jorwarded to FDA for publication in PAM Volume II. In addition, HPLC/UV
Methods AMR-§46-87 (MRID 40322405), AMR-845-87 (MRID 40322409), and AMR-623-86
(MRID 40322404) are available for the determination of residues of quizalofop ethyl,
quizalofop. and quizalofop-methyl in livestock fat, cream, and eggs, respectively. Methods
AMR-8406-87, AMR-845-87, and AMR-623-86 have been forwarded to FDA for publication in
PAM Volume Ll as letter methods. The methods involve extraction of samples with acetonitrile,
methanol, acidified acetone, or acidified acetone/hexane (depending on the matrix), treatment of
the cxtract with enzymes (lipase and esterase) to disassociate the fat and to convert residues of
quizalofop ethyl and quizalofop-methyl to quizalofop. Quizalofop residues are then partitioned
into chloreform for analysis by HPLC/UV. Residue results are reported in terms of residues of
quizalofop. Fhe reported LOQs are 0.02 ppm for muscle and 0.05 ppm for liver, kidney, cream,
and 1at: based on validation data, the LOQ for egg and milk is 0.01 ppm.

860.1360 Viultiresidue Methods

No multiresidue method data were submitted with the current petition; however, multiresidue
method data for quizalofop ethyl have been submitted previously. According to the Pesticide
Analytical Manual (PAM) Volume 1, Appendix H (FDA PESTDATA database dated 10/99),
quizalofop c¢thyl 1s completely recovered using Multiresidue Methods Section 302 (Luke
Method; Prowocol D). The database did not contain any information pertaining to the recovery of
quizalefep ¢ quizalofop-methy! using the muitircsidue methods.

Multiresidue method data for the metabolites of quizalofop-methyl and quizalofop should be
submitted

860.1380 Storage Stability

The storage Jdurations and conditions of samples from the barley, flax, sunflower, and wheat ¢rop
field trial :md processing studies were submitted to support this petition (Table 4).
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Processing Studies,

Table 4. Summary of Storage Conditions and Intervals of Samples from the Crop Field Trial and

Matrix

Storage Temp.
(°C) & Durations

Intervals of Demonstrated
Storage Stability

Reaference

Barley, hay

20£5
2.7-7.5 months

Barley, grain

1.5-6.7 months

Barley, straw

1.5-7.3 months

12.7 months for quizalofop-P ethyl and quizalofop-P
in/on frozen wheat forage and grain, and 1.2 months
for residues in‘on frozen wheat hay and straw.

45885802 .der

1.7-7.2 months

Wheat, hay

1.9-6.8 months

Wheai, grain

1.1-4.2 imonths

Wheat, straw

2.2-5.6 months

infon frozen wheat forage and grain, and 11.2 months
for residues in/on frozen wheat hay and straw.

Flax seed 23 10-20 48 and 36 months for quizalofop ethyl and 45089201 der
1.2-1.9 months quizalofop, respectively, in/on frozen soybean seed. | 45089202 .der

Sunilower, sced <16 48 and 36 months for quizalofop ethyl and 44967701 dex
1.0-5.7 months quizalofop, respectively, in‘on frozen soybean sced; | 44967702 .der

Sunflower. meal 4.9 months and 28 months for guizalofop in‘on frozen cotton

) ; seed, meal, and oil.
Sunfiower, ot 1.1 months .
Wheat, forage -20+5 12.7 months for quizalofop-P ethyl and quizalofop-P | 458835801 .der3

45885801.der3

Wheat, processed
cominoditics

<-12
< 1.0 month

None required

45883801 .der3

Storage stahility data for quizalofop ethyl and quizalofop infon various matrices, including
cotton and =ovbean commodities, have heen submitted previously. Adequate storage stability
data are available for soybean seed indicating that residues of quizalofop ethy! and quizalofop
are stable Jduring up to 48 and 36 months, respectively, of frozen storage (PP# 5F3252, 12/18/87,
(. Onakie). In addition, data are available indicating that residues of quizalofop are relatively
stable in/on cotton seed, meal, and oi} stored frozen for up to 28 months (PP# 3F42651/5H5720;,
D220215-17, F. Griffith, 2/13/96). Since the parent ethyl ester hydrolyzes rapidly to quizalofop
after application, HED concludes that separate storage stability data for quizalofop
cthyl/quizalotop-? ethyl in cotton commodities are not necessary.

In support ot the wheat and barley crop field trials data submitted with this petition, Nissan
Chemical Industries has submitted the results of storage stability studies with quizalofop-P ethyl
and its acid metabolite quizalofop-P in wheat matrices (45885801.der3). Separate untrcated
samples o wheat forage, hay, grain, and straw werce fortified with a standard of quizalofop-P
ethyl or quizalofop-P at 2.5 ppm and placed in {rozen storage at ca. -20 °C. Samples were
analyzed for residues of quizalofop-P ethyl and quizalofop-P at storage durations of 0, 32-39,
and 341-38% days using the HPLC method (Morsc Method Meth-147). The results indicate that
under these conditions, residues of quizalofop-P ethyl and quizalofop-P are stable in‘on wheat
forage and sruin for up to 12.7 months, wheat hay for up to 11.3 months, and wheat straw for up

10 11.2 months.

Conclusions. The available storage stability data are adequate to support the sample storage
durations and conditions from the submitted field trials and/or processing studies on barley, flax,
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sunflower, and wheat. The storage stability data for wheat commodities may be translated to
support the storage durations and conditions of samples from the barley crop ficld trials. The
storape stability data for soybean seed and cotton secd, meal, and oil may be translated to support
the storage conditions and durations of samples from the flax and sunflower crop field trials and
the sunflow.r processing study. Because samples of wheat processed commodities were stored
frozen and analvzed within one month of sample collection. supporting storage stability data are
not needed.

860.1400 Water, Fish, and Irrigated Crops

There are no proposed uses that are relevant to this guideline topic.

860.1460 Food Handling

There are no nroposed uses that are relevant to this guideline topic.
860.1480 Meat. Milk, Poultry, and Eggs

There are scverat feedstuffs associated with the proposed uses of quizalofop-P ethyl: barley
grain, hay, and straw; flax meal; sunflower meal; and wheat forage, grain, hay, straw. aspirated
grain fractions, ar:d milled byproducts. The maximum theoretical dietary burdens of quizalofop-
P ethyl to irvestock, considering bath the proposed and registered uses of quizalofop-P ethyl, are
presented 10 Table 5.

R uminants

A dairy cattle feeding study was submitted previously (PP# F3951, 12/18/87, 5. Otakie, and PP#
F3951, 5/4:92, 1. Stokes). In the study, three groups of three lactating dairy cows (plus a control
group) were ted guizalofop ethyl ester at 0.1, 0.5, and 5.0 ppm in the diet for 28 consecutive
days. ‘Thesu tevels correspond to 0.04x, 0.19x, and 1.9x the maximum theoretical dictary burden
to beet and dairy cattle calculated above. Milk was collected daily, and a sub-sample was
divided intc skim milk and cream. Two cows from each group were sacrificed after 28 days, and
samples o1 tat, skeletal muscle, liver, and kidney were collected and analyzed. The remaining
cow it each test group was used to measure depuration, and was sacrificed 7 days afier dosing
finished. Theinethods used for analysis converted residues of quizalofop ethyl and quizalofop-
methyl to quizalofop; therefore, all reported residue results were expressed in terms of
quizatofop. Quizalofop residues in whole milk, skim milk, and cream from the contro}, and the
0.1- and 0.5-ppm dose groups were <0.01 ppm (<0.05 ppm in cream). In samples from the 5-
ppm dose group, quizalofop residues ranged 0.01-0.02 ppmn in whole milk, reaching a plateau on
the fourth day of dosing. Quizalofop residues were found to partition into the cream samples
from this group, with residues reaching plateaus of 0.26, 0.28, and 0.31 ppm after.2, 3, and 4
weeks of dosing, respectively. Quizalofop residues were <0.02 ppm in skeletal muscle, and
<(.05 ppirt it liver, kidney, and fat samples from all three dose groups, with the exception of one
kidrey samiplc from the 5-ppm dose group which had quizalofop residues of 0.05 ppm.
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Table 5. Calculation of Maximum Theoretical Dietary Burdens of Quizalofop-P ethyl Residues to Livestock.
= ' X
Veedsutf }\&;tlt)zg ! % Diet T%?Zfﬁ:::?&?iﬁ) Contril?r.]i?i:)ax:y(ppm)z
Beef Cattle
Pea, field, vines 23 20 30 2.40
Sunflower, roeal 92 13 1.9 0.31
Wheat, grain g9 20 0.05 0.01
TOTAL BURDEN 2.70
Dairy Catitile
Pea. field, vines 25 20 30 2.40
Sunflower, meal 92 15 1.9 0.31
Wheat, grain 89 20 0.05 0.01
TOTAL BURDEN 2.72
Poultry
Sunflower. meal 82 25 1.9 (1,475
Wheal, grain: £9 70 0.05 0.035
TOTAL BURDEN 0.510
Swine
Canola, muai 88 15 1.3 0.225
Sunflewer, meal 92 20 1.9 (1.380
Pea, field, swed 90 2 0.25 0.050
TOTAL BURDEN 0.655

1. Table 1 (COPPTS Guideline 860.1000) including planned revision for 2006.
2. Ceniribunon =~ {[1olerance /%% DM] x % diet) for beef and dairy catile; contribution = (ftolerance| x %o diet) for
poudiry and swving.

Conclusion. The available feeding study data indicate that the established tolerances for
combined residues of quizalofop ethyl and its metabolites quizalofop and quizalofop-methyl in
the tat, meat. and meat byproducts of cattle, goat, hog, horse, and sheep at 0.05 ppm for fat and
meat byproducts and 0.02 ppm for meat are adequate and do not need to be revised based on the
requested uses of quizalofop-P ethyl. Based on whole milk residues being 0.02 ppm at 1.9x
teeding level. ihe established tolerance of (.01 ppm for milk is still adequate. A tolerance of
(.05 ppm ha~ been established for milk fat. The available data indicate that a revised tolerance is
needed: based on the maximum residues in milk of 0.02 ppm at a 1.9x dosing rate and an
assumed 25y corcentration factor for milk fat, expected residues af a 1x dosing rate would be
(1.25 ppm. -harefore, a revised milk fat tolerance of 0.25 ppm is needed.

Pouitry

A poultry feeding study has been submitted and reviewed (PP# F3951, 12/18/87, (5. Otakie).
Three groups of 20 hens per group (plus one control group) were dosed with quizalofop ethyl at
(1. 0.5, and 5 ppm in the diet for 28 consecutive days: each dose group was subdivided into four
subscts of iive birds each. These levels correspond to (1.20x, 1x, and 10x the maximum
theoretical dictary burden calculated above. Eggs were collected daily. After 28 days, 15 of the
hens in cach test group were sacrificed, and samples of fat, liver, kidney, breast and thigh
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muscles were collected and analyzed; tissues from each test group subset were pooled prior to
analysis. 'I'hc remaining five hens in each test group were used to measure depuration, and were
sacrificed 7 days after dosing finished. The methods used for analysis converted residues of
quizalofop «thy!l and quizalofop-methyl to quizalofop; therefore, all reported residue results were

- expressed in terms of quizalofop. Quizalofop residues were <0.05 ppm in liver samples and
<0.02 ppm in breast and thigh muscle samples from all dose groups, and were <0.05 ppm in
kidney and tat samples from the 0.1- and 0.5-ppm dose groups. In samples from the 5-ppm dose
group, quizalotop residues were (.09 ppm in one pooled kidney sample, 0.05 and 0.06 ppm in
two fat sarnples, and were <0.05 ppm in the other kidney and fat samples. In eggs, residues were
<0.02 ppm in all samples from all dose groups with the exception of one sample from the 5-ppm
dose group which had quantifiable residues at 0.02 ppm.

Conclusion. The available feeding study data indicate that the established tolerances for
combined residues of quizalofop ethyl and its metabolites quizalofop and quizalofop-methyl in
egg at 0.02 ppm and the fat, meat, and mcat byproducts of poultry at 0.05 ppm for fat and meat
byproducts and 0.02 ppm for meat are adequate and do not need to be revised based on the
requested uses of quizalofop-P ethyl.

860.1300 € 'rap Field Trials

45883802 der E3arley)
45089201 der (Flax)
44967701, der {Sunflower)
45885801 .der? {Whaat)

To support the use of quizalofop-P ethyl (0.88 1b aigal EC formulation) on barley, flax, sunflower,
and wheat. Nissan has submitted field trial data for these commodities. The results from these
tield trials are discussed below and summarized in Table 6. We note that all crop field trials
were L()ndlll.,tbd using a DuPont quizalofop-P ethyl product (Assure II; 0.88 b ai/gal EC; EPA
Reg. No. 352-541). The petitioner has stated that their product (Targa® herbicide; EPA Reg. No.
339()6-‘)) 15 ia!unt cal in tenins of formulation to the DuPont product.

Table 6. Summary of Residue Data from Crop Field Trials with Quizalofop-P ethyl.
Crop matree Fotal Applic. PHI Total Quizalofop-P ethyl Residue Levels (ppmy)
Rate (days) n Min. | Max. | HAFT'] Median | Mean | Std.

(Ib ai/A) Dev.
BARLLEY (proposed rate = 0,083 1b ai/A total application rate)
Barley, 0.066-0.070 | 48-219 50 <0.05 <0.05 | <0.05 | <0.025 | <0.025 0
hay
Barley, grain 0.066-0.070 90-255 50 <0.05 <}.05 <0.05 <(0.025 <0.025
Barley, straw 0.066-0.070 90-255 50 <0.05 <{).05 <0.05 <0.0Z5 <{).025
FILLAX (proposed rate = 0,165 Ib ai/A total application rate, 70-day PHI)
Flax, 0.161-0.164 70-74 & <().05 <0).05 <0.05 <0.025 <0.025 0
seed
SUNFLOWER (proposed rate = 0,124 1b ai/A taotal application rate, 60-day PHI)
Sunflower. 0 120-0.124 60-61 16 0.14 1.32 1.31 0.41 0.51 0.35
seed
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Table 6. Summary of Residue Data from Crop Field Trials with Quizalofop-P ethyl.
Crop matrix Total Applic. FHI Total Quizalofop-P ethyl Residue Levels {(ppin)
Rate (days) n Min. | Max. |HAFT'| Median | Mean | Std.

{Ib ai/A} Dev.
WHEAT (proposed rate = 0.083 1b ai/A total application rate)
Wheat, forage 1 0.065-0.073 | 21-209 64 <0.05 | <0.05 <0.05 { <0.025 § «0.025 G
Wheat. 0.365-0.073 55-231 64 <0.05 <0.05 <(0.05 <0.025 <(1.025 0
hay
Wheat. grain 0.065-0.073 | 90-272 64 =005 | <0.05 | <0.05 | «<0.025 | =0.025 0
Wheat. strav 0.065-0.073 | 90-272 64 <0.05 | <005 f <0.05 | <0.025 § =<0.025 0

! HAFT = Highast average field trial resull.

Barley

Nigsan Chemical Industries, Ltd. has submitted field trial data for quizalofop-I> ethy] on barley.
A total of 1wenty-five trials were conducted in the U.S. and Canada during the 2001 and 2002
growing scason. The U.S. trials were conducted in Zones 1 (NY; 1 trial), 5 (KS and ND; 2
trials), 7 (NE and ND; 2 trnals), 9 (UT; 1 trial}, 10 (CA; 1 trial), and 11 {ID and WA; 2 trals).
The Canadian trials were eonducted in Zones 5 (ON; 1 trial), 5B (QC: 1 trial), 7 (SK; 1 trial), 7A
(AB: 1 trial), and 14 (AB, MB, and SK; 12 trals). The number and locations of field trials are in
accordance with OPPTS Guideline 860.1500; we note that the number and locations are also in
accordance with Pest Management Regulatory Agency (PMRA) Directive 98-02, Section 9. All
trials were conducted on spring barley, except for one which was conducted on fall barley.

At each test location, a single preplant broadcast application of a 0.88 1b ai/gal EC formulation of
quizalofop-P ethyl (Assure 11; EPA Reg. No. 352-541) was made to the soil surface at ~0.068 Ib
at/A (0.8x ithe proposed maximum seasonal rate) on or the day before planting. Ali applications
were made using ground equipment in spray volumes of 5.0-20.5 gal/A, with an adjuvant
{petroleurn-based crop oil concentrate) added to the spray mixture. Samples of barley hay were
harvested 4%-219 days after application and dried in the field for 1-12 days, and samples of
mature barfev grain and straw were harvested 90-255 days after application.

Samples of barley matrices were analyzed for residues of total quizalofop-P ethyl (quizalotop-P
cthyl, quiralotop-P, and the S-enantiomers of these compounds) using an HPLC method, Morse
Method Meth-347. The method has been validated in conjunction with the barley crop field
trials and i3 adeguate for data collection. The validated LOQ was 0.05 ppm, and the defined
limit of detection (LOD) was 0.017 ppm for all barley matrices. Samples were stored frozen for
up to ~7.5 months from collection to analysig, a duration supported by the available storage
stabihity dates,

The resulis of the barley crop field trials are presented in Table 6. Residues of total quizalofop-P
cthy] were less than the method LOQ (<0.05 ppm) in/on all samples of barley hay harvested 48-

219 days after application, and all samples of barley grain and straw harvested 90-255 days after
application,
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No residue decline study was included in the submission; these data are not required because
applicatior: o barley 1s to be made prior to crop emergence.

Flax

The petiticner has submitted field trial data for quizalofop-P ethyl on flax seed. Four trials were
conducted 1n Zones 5 (MN and ND; 2 trials) and 7 (ND; 2 trials) during the 1999 growing
seasen. The number and focations of field trals are not in accordance with OPPTS Guideline
860.1300; an additional trial is recommended in Zone 7.

At each test location, two postemergence broadcast applications of a (.88 1b ai/gal EC
tormulation ot quizalofop-P ethyl (Assure II; EPA Reg. No. 352-541) were made at ~0.0806 1b
ai/Azapplication with a 6- to 8-day RTI, for a total scasonal application rate of ~0.161 b aiVA
(~1x the proposed maximum seasonal rate). All applications were made using ground equipment
in spray volumes of ~I15-20 gal/A, with a non-ionic surfactant added to the spray mixture.
Samples of flax seed were harvested 70-74 days after the last application.

Samples of flax seed were analyzed for residues of total quizalofop-P ethyl (quizalotop-P ethyl,
quizalofop-P. and the S-enantiomers of these compounds) using an HPLC method, Method No.
SARS-98-(:6. The method has been validated in conjunction with the flax crop ficld trials and 1s
adequate for data collection. The validated LOQ was 0.05 ppm. Samples were stored frozen for
up te 1.9 mosths from collection to analysis, a duration supported by the available storage
stability daia.

The results of the flax field trials are reported in Tabie 6. Residues of total quizalofop-P ethy!
were less than the method LOQ (<0.05 ppm) iron all samples of flax seed harvested 70-74 days
after applicat:on. -

No residue decline study was included in the submission; these data are not required because
residues were nonquantifiable in‘on samples collected at the proposed PHIL

Nissan Chemical Industries, Inc. has submitted field trial data for quizalofop-? ethyl on
sunflower sced. Eight trials were conducted in Zones 3 (KS, ND, and SD; 3 trials), 7 (ND and
SD: 4 trials), and 8 (TX; 1 trial) during the 1998 growing season. The number and locations of
ficld trials arc in accordance with OPPTS Guideline 860.1500 for sunflowers. An oilseed variety
of sunflower was planted at all trial sites. except for the TX trial, which used a non-oiiseed
variety.

At cach test [ocation, two postemergence broadcast applications of'a 0.88 1b ai/gal EC
formulation of quizalofop-P ethyl (Assure {f; EPA Reg. No. 352-541) were made with a 6- to 7-
day RT1. Uhe first application was made at ~0.054 1b ai/A, and the second application was made
at ~0.067 Ib ai/A, tor a total seasonal application rate of ~0.121 b ai/A (-1x the proposed
maximuim scasonal rate). All applieations were made using ground equipment in spray volumes
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of ~10-21 gal’A. with an adjuvant (non-ionic surfactant or petroleum oil) added to the spray
mixture. Samnles of mature sunflower seed were harvested 60-61 days after the last application.

Samples of sunflower seed were analyzed for residues of total quizalofop-P ethyl (quizalofop-P°
ethyl. quizalotop-P, and the S-enantiomers of these compounds) using HPLC methods, Method
No. XAM-38 and Method No. SARS-98-06. The methods were validated in conjunction with
the sunflower field trials and are adequate for data collection. The validated LOQ was 0.05 ppm.
Samples were stored frozen for up to 4.5 months from collection to analysis, & duration
supported by ihe available storage stability data. \

The results ot the sunflower field trials are reported in Table 6. Residues of total quizalofop-P
cthyl were (.14-1.32 ppm in/on sunflower seed harvested 60-61 days following two
postemergence broadcast applications of the 0.88 b ai/gal EC formulation at a total rate of
(.120-0.12< th at/A.

No residue decline studies were included in the submission. Because the applications are made
during flowering, a residue decline study is required.

Wheat

The petitioner has submitted field trial data for quizalofop-P ethyl on wheat. A total of thirty-
two trials were conducted in the U.S. and Canada during the 2001 and 2002 growing scason.
The .S, wials were conducted in Zones 2 (NC: 1 trial), 4 (AR; 1 trial), 5 (KS, NE, and ND; 3
trials), 6 (OK and T 3 trdals), 7 (ND, NE, and SD; 3 trials), 8 (KS and TX; 3 trials}), and 11
(ID: 1 tral). The Canadian trials were conducted in Zones 5 (ON; 2 trials), 7 (AB and SK; 2
trials), 7A (AB: 3 trials), and 14 (AB. MB, and SK; 10 trials). Nine trials were conducted on
winter wheai, and the remainder were conducted on spring wheat. The number and locations of
field trials are in accordance with OPPTS Guideline 860.1500; we note that the number and
locations are alse 1n accordance with PMRA Directive 98-02. Section 9.

At each test location, a single preplant broadcast application of a 0.88 |b ai/gal EC formulation of
quiralofop-1 ethyl (Assure 11: EPA Reg. No. 352-541) was made to the soil surface at ~0.068 Jb
ai/A (0.8x the proposed maximum seasonal rate), on or the day before planting. All applications
were made using pround equipment in spray volumes of 4.9-20.7 gal/A, with an adjuvant
(petroleum-based crop oil concentrate) added to the spray mixture. Samples of wheat forage
were harvested 21-209 days after application; samples of wheat hay were harvested 55-231 days
after application and dried in the field for 1-10 days; and samples of mature wheat grain and
straw were harvested 90-272 days after application.

Samples of wheat matrices were analyzed for residues of total quizalofop-P ethyl (quizalofop-P
ethv!, quizalofop-P, and the S-enantiomers of these compounds) using an HPLC method, Morse
Method Meth-147. The method has been validated in conjunction with the wheat erop field trials
and is adequate for data collection. The validated 1.OQ was 0.05 ppm, and the defined LOD was
0.017 ppm fur all wheat matrices. Samples were stored frozen for up to ~7.2 months from
collection 1o analysts, a duration supported by the available storage stability data.
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The results of the wheat field trials are reported in Table 6. Residues of total quizalofop-P ethyl
were less than the method LOQ (<:0.05 ppm) in‘on ail samples of wheat forage harvested 21-209
days after application, wheat hay harvested 55-231 days after application, and wheat grain and
straw harvested 90-272 days after application.

No residue decline study or aspirated grain fractions data were included in the submission.
These data vre not required because application to wheat is to be made prior to crop emergence.

Conclusion.. For barley and wheat, an adequate number of field trials were conducted in
representative geographic regions, samples were analyzed using an adequate method, and the
sample storage durations are supported by the available storage stability data. The available
barley and wheat data are adequate and will support the use of a single preemergence application
of quizalofop-P ethyl (0.88 1b atr/gal EC formulation) at 0.068 b ai/A; the proposed label shouid
be amended to reflect this use pattern. The data also support the use of a petroicum-based crop
otl concentrate in the spray mix. The available data would support tolerances at the LOQ (0.05
ppm) for the following commodities: barley grain, barley hay, barley straw, wheat forage, wheat
grain, whea: lay, and wheat straw,

For flax. only four crop field trials were conducted; OPPTS 860.1500 requires a total of five field
trials tor flax  However, because a field trial conducted at an exaggerated rate of 5x to generate
samples for processing (see 860.1520 Processed Food and Feed) yielded nonguantifiable
residues in/on flax seed samples, HED concludes that an additional crop field trial 1s not required
to support the proposed use on flax. The available flax field trial data will support a mnaximum
of two applications of quizalofop-P ethyl (0.88 1b ai/gal EC formulation) at ~0.081 lb
ar/Asapplication for a total seasonal application rate of ~0.161 b at/A. The data support a 7-day
RTL a 70-day PHI, and the use of a non-1onic surfactant in the spray mix. The data will support
a tolerance a the LOQ (0.05 ppm) for flax seed.

For sunflower, an adequate number of field trials were conducted in representative geographic
regions; however, no residue decline data were included in the submission. Because application
may be maile when the plant 18 flowering and residues were readily quantifiable in harvested
samples, a 1residue decline study should be subrnitted for sunflower. In the study, samples should
be collected at 3 fo 5 sampling times in addition to the requested PHI; the sampling times should
all fall within the crop stage when harvesting could reasonably be expected to occur, should be
approximarely equally spaced and, where possible, should represent both shorter and longer PHIs
than that re.uested.

The availablc sunflower data support the use of'a maximum of two applications ot quizalofop-P
cthy! (0.8% th ai/gal EC formulation) at ~0.054 Ib ai’A and ~0.067 1b ai/A, for a total seasonal
application rate of ~0.121 1b ai/A. The data support a 7-day RTIL, a 60-day PHI, and the use of an
adjuvant (non-1onic surfactant or petroleum o)) added to the spray mix. The data will support a
tolerance ot 1.9 ppm for sunflower seed.
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860.1520 Processed Food and Feed

45080202 der . Flax)
44967702 .der - Sunflewer)
45885801 der’ (Wheat)

Flax

Nissan submitied a processing study with flax seed. In one trial conducted in MN, flax seed was
harvested 74 davs following a single postemergence broadcast application of the 0.88 1b ai/gal
EC formulation of quizalofop-P ethyl (Assure 11; EPA Reg. No. 352-541) at 0.323 lb ai/A (2x the
proposed miaxunum seasonal rate) or 0.810 1b ai/A (5x). Flax seed treated at the highest
application rate was chosen for the processing study. Residues of total quizalofop-P ethyl were
less than the method LOQ (<0.05 ppm) in/on flax seed treated at the exaggerated rate (5x the
field trial application rate); theretore, RAC samples were not processed info meal.

Samples of Hux seed were analyzed for residues of total quizalofop-P ethyl (quizalofop-P ethyi,
quizalofop-, and the S-enantiomers of these compounds) using an HPLC method, Method No.
SARS-98-1:6. The method has been validated in conjunction with flax crop field trials and the
processing study and is adequate for data collection. The validated LOQ was 0.05 ppm.
Samples were stored frozen for up to 1.2 months from collection to analysis, a duration
supported by the available storage stability data.

Sunilower

Nissan subnintted a processing study with sunflower seed. In one tnal conducted in ND in 1998,
sunflower seed was harvested 60 days following a single postemergence broadcast application of
the 0.88 Ib s17zal EC formulation of quizalofop-P ethyl (Assure [[; EPA Reg. No. 352-541) made
at 0.121, 0.362, or 0.604 1b ai/A (1x, 2x, and 5x the proposed maximum seasonal rate,
respectivelv)  Sunflower seed treated at the highest application rate (5x) was chosen for the
processing study. Sunflower seed was processed into meal and o1l using simulated commercial
processing procedures.

Samples of sunilower seed, meal, and oil were analyzed for residues of total quizalofop-P ethyl
{quizalofop-I’ cthyl, quizalotop-P, and the S-enantiomers of these compounds) using HPLC
methods; Method No. XAM-38 was used tor the analysis of oil samples and Method No. SARS-
98-06 was uscd for the analysis of seed and meal samples. The two methods are essentially the
same, and were adequate for data collection based on acceptable concurrent method recovery
data. The validated 1.OQ was 0.05 ppm for all matrices. Samples of seed, meal, and oil were
stored frozen for up to 5.7 months, 4.9 months. and 1.1 months, respectively, from collection to
analvsis; these durations are supported by the available storage stability data.

Residues of total quizalofop-P ethyl were 2.45 ppm infon sunflower seeds treated at 5x. The
processig data for meal and oil indicate that residues of total quizalofop-P ethyl may
concentrale slightly in meal (1.2x average processing factor) but do not appear to concentrate in
sanflower ol {~0.1x average processing factor).
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The reported processing factors do not exceed the theoretical concentration factors for sunflower,
4.5x formeal and 2.5x for oil (Tables 2 and 3 of OPPTS Guideline No. 860.1520).

Wheat

Nissan has submitted a processing study with wheat. In one trial conducted in ID, wheat grain
was harvested 110 days following a single preplant broadcast application of the 0.88 b ai/gal EC
formulation ot quizalofop-P ethyl (Assure 1I; EPA Reg. No. 352-541) at 0.35 Ib ai/A (5x the
proposed maximum seasonal rate). Bulk treated and untreated wheat grain samples were
processed o bran, flour, germ, middlings, and shorts using simulated commercial processing
procedures.

Samples ot wheat grain and its processed commodities (bran, flour, germ, middlings. and shors)
were analyzed for residues of total quizalofop-P ethyl (quizalofop-P ethyl, quizalofop-P, and the
S-enantiomets of these compounds) using an HPLC method, Morse Method Meth-147. The
method has been validated in conjunction with the wheat processing study and is adequate for
data collection. The validated 1.OQ was 0.05 ppin for wheat grain and its processed
commoditics. and the defined .LOD was 0.017 ppm tor all wheat matrices. Samples of grain
were stored frozen for up to 1.7 months from collection to analysis, a duration supported by the
avatlable storage stability data. Wheat processed commodities were stored frozen and analyzed
withir 27 days of collection; thercfore, supporting storage stability data are not required.

Residues of total quizalofop-P ethyl were less than the method LOQ (<0.05 ppm) in/on wheat
grain. Residues of total quizalofop-P ethyl were also less than the method LO(Q in processed
wheat bran. tTour, germ, middlings, and shorts. Processing factors were not calculateid.

Conclusions. The submitted processing data are adequate to satisfy data requirements. The data
for wheat processed commodities may be translated to barley processed commodities. The
processing data indicate that tolerances are not needed for the processed comrnodities of barley,
flax. and wheat, er for sunflower oil.

The sunflenwer processing data mdicate that total quizalofop-P ethyl residues concentrate in

sunflower meal. Based on the average processing factor, 1.2x, and the HAFT for sunflower
seed. 1.31 ppin, expected residues in suntflower meal following treatment at 1x would be 1.6
ppm. Becausc the expected residues are less than the recommended tolerance for sunflower
seed, 1.9 ppie, a tolerance for sunflower meal is not needed,

860.1650 Submittal of Analytical Reference Standards
Analytical standards for quizalofop-P ethy! and metabolites quizalofop and quizalofop-P-methyl

are curren:ly available in the National Pesticide Standards Repository (personal communication
with Dallas Wrnight, ACB, 2/16/06).
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860.1850 ¢ onfined Accumulation in Rotational Crops

Adequate confined rotational crop studies were submitted previously. In the studies, rotational
crops of red beets, lettuce, wheat, peanuts, and cotton were planted 30 and 62 days following
treatment of the soil with [phen‘yl—MC ]quizalofop ethyl and [quinoxaline-14C]quizalof0p ethyl.
Over 509 ot the residues in rotational crops were characterized and identified; the studies
indicate that the metabolic pathway in rotational crops is the same as for primary crops. Total
quizatofop residues were 0.032-0.104 ppm in rotational crop commodities from the 30-day PBI
and (1.045-¢.071 ppm in rotational crop commodities from the 62-day PBl. HED concluded that
a 120-day PB{ is needed for quizalofop-P ethyl (3219672 and D222000; 1/26/96, F. Gnffith).

860.1900 Ficid Accumulation in Rotational Crops
Because the proposed label includes a 120-day PBI . no field rotational crop studies are needed.
860.1550 Proposed Tolerances

The Agency has previously determined that the ROC in plant commodities are quizalofop-P
ethyl, 1ts acid metabolite quizalofop-P, and the S-enantiomers of both compounds, each
expressed as quizalofop-P ethyl. The ROC in livestock commodities are quizalofop ethyl,
quizalofop-methyvl, and quizalofop, expressed as quizalofop.

No Codex MR[.s have been established for residues of quizalofop ethyl. Canadian MRLs have
been established for residues of quizalofop ethyl and quizalofop in/on several commodities; flax
15 the only crop included in the subject petition with a Canadian MRL, at 0.05 ppm. No Mexican
MRI_s have been established for any of the requested erops. An International Residue Limit
status sheet 1+ attached.

A summary 0t the recommended tolerances from the current petition is presented in Table 7. In
the acceptubic barley, flax, and wheat field trials conducted at 1x the maximum proposed rate (or
1x the rate the petitioner wishes to support), total quizalofop-P ethyl residues (quizalotop-P
ethyl. its acid metabolite quizalofop-P, and the S-enantiomers of both compounds) were below
the LOQ -°0.05 ppm) in/on all samples. These data indicate that the proposed tolerance of 0.05
ppin tor flax sced is adequate. The petitioner has proposed tolerances in/on “barley”™ and
“wheat™ at (0.3 ppm;: separate tolerances in/on barley grain, barley hay, barley straw, wheat
torage, whee! grain, wheat hay, and wheat straw-should be proposed, each at 0.05 ppm.

Quantifiable toral quizalofop-P ethyl residues were observed in/on all samples of sunflower seed;
thercfore, the tolerance spreadsheet was used to detenmine the appropriate tolerance level. Based
on the calculations in the tolerance spreadsheet (Appendix I, Figure 1-2), the appropriate
tolerance l+vel for sunflower seed is 1.9 ppm. slightly less than the proposed tolerance of 2.0
ppim.

The submitted processing study data indicate that tolerances are not necded for the processed

commmodilies of barley, flax, and wheat, or for sunflower oil. Total quizalofop-P ethyl residues
were found (o concentrate in sunflower meal, with an average processing factor of 1.2x. The

Page 27 of 3%



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 28 of 136

Quizalofop-F 2thiv Summary of Analytical Chemistry and Residue Data 13266204

HAFT residues tor sunflower seed were 1.31 ppm. Therefore, the maximum expected residues
m sunflower meal would be 1.6 ppin. This value is less than the recommended tolerance for
sunflower seed and therefore, a separate tolerance is not needed or sunflower meal.

The proposed tolerances should be revised to reflect the correct commodity definitions as
specified in Table 7.

Based on results from the available cattle feeding study and a calculated 1x MTDB of 2.72 ppin
for datry cattie, the established tolerances for combined residues of quizalofop ethyl and its
metabolites quizalofop and quizalofop-methyl in the fat, meat, and meat byproducts of cattle,
goat. hog, horse, and sheep at 0.05 ppm for fat and meat byproducts and 0.02 ppm for meat are
adequate and do not need to be revised based on the requested uses. The established tolerance of
0.01 ppm tor mitk 1s also adequate. A tolerance of (.05 ppm has been established for milk fat.
The availabie data indicate that a revised tolerance 1s needed; based on the maximum residues in
milk of (.02 ppm at a 2x dosing rate and an assumed 25x concentration factor for milk fat,
expected residues at a 1x dosing rate would be (.25 ppm: therefore, a revised milk tat tolerance
of 0.25 ppr 1 needed.

We note that the current tolerance expression for fivestock commodities, specified in 40 CFR
§180.441(apn 2} 1s for the combined residues of quizalotop, quizalofop ethyl, and quizalofop-
methyl, all expressed as quizalofop ethyl. Because the methods used for analysis of livestock
commodities reported results in terms of quizalofop and not in terms of quizalofop ethyl, the
tolerance expression should be revised to specify:

“Tolerances are established for the combined residues of the herbicide quizalofop (2-[4-
{6-chloroguinoxalin-2-yl-oxy)phenoxylpropanme acid), quizalofop ethyl (ethyl-2-[4-(6-
chleroquinoxalin-2-yl-oxy)phenoxylpropanoate), and quizalofop-methyl (methyl 2-[4-(6-
chleroquinnx alin-2-yloxy)phenoxylpropanoate), all expressed as quizalofop, as follows:™
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Table 7. Tolerance Summary for Quizalofop-P ethyl.

Commedity

Proposed Tolerance

Recommended Tolerance

Comments and

{ppm) (ppm) Correct Commodity Definition
Barlev 0.05 Separate tolerances are needed for
the following commodities:
0.05 Barley, grain
(.05 EBarley, hay
0.05 Barley, straw
Flax seeds 0.0= 0.05 Fiax, seed
Sunflower, sueds 2.0 b9 Sunflower, seed
Wheat 0.05 Separate tolerances are needed for
the following commodities:
(.05 Wheat, forage
105 Wheat, grain
(05 Wheat, hay
0.05 Wheat, straw
Milk, fas 0.05 (established) (25 Increased tolerance 1s needed to
support increased dietary burden.
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Group, Sugar beet Tops, Roots, and Molasses, and Cottonseed.
Evaluation of the Analvtical Chemistry Laboratory Prereview of the
Tolerance Method Validations for Quizalofop-P ethyl Ester, [CBTS #
16260]

From: F. Griftith

To: R. Taylor and D. Marlow

Date:d: 10/11/95

MRIDs: 43314001 and 42927509

DP Barcode:

D219672 and D222000

Subject: PP # 5E4590 - Quizalofop-P ethyl ester (Assure® II) on Pineapples.
Review of Magnitude of the Restdue Data and Residue Analytical
Method. [CBTS # 16279 and 16681].

Front: F. Griftith

To: H. Jamerson and K. Whitby

Dated: 1/26/96

MRIDs: 43782501

DP Barcodes;

D220215, D2206216, and D220217

Subject. PP # 3F4268/5H5720 - Quizalofop-P ethyl ester (Assure® 11} on the
Legume Vegetables (Succulent or Drted) and Foliage of Legume
Vegetables Crop Groups, Sugar beet Tops, Roots, Molasses, and
Cotionseed. Review of the July 27, Sept., 22 and 26, 1995, Amendments.
[CBTS #s 16400, 16401, and 16402].

From: F. Griffith

To: R. Taylor and K. Whitby

Dated: 2/13/90

MRID: 43804101
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Summary of Analytical Chemistry and Residue Data 256204

DP Barcodes:

Subject:

From:
To:
Date:
MRIDs:

DP Barcod::

Subsect:
From:
Date;
MRIDs:

DP Barcode:

Subject:

From:
Date:
MR Ds:

DP Barcode:

Subject:

From:
Date:
MR IDs:

DP Barcode,
Subject:
From:

Datc;

MR I1Ds:

DP Barcade
Subject:
From:

Date:

MR iDs:

DP Barcode D220476, 2220478, and D220480

PP # 5F4545/FAP # 6H5737 - Quizalofop-P ethyl Ester (Assure® II) on
the Foliage Of Legumc Vegetables (Except Soybeans) Crop Group,
Canola And Canola Processed Commodities. Review of Magnitude of the
Residue Data and Residue Anaiytical Method. [CBTS #s 16392, 16393,
and 16394]

F. Griffith

R. Taylor and K. Whitby

2/21/96

43695701 and 43695702

DP Barcode D310869

44967701 .der: Quizalofop-P ethvl: Crop Field Trial — Sunflower.
S. Oonnithan

6/13/06

44967701

DP Barcode D310869

44967702.der: Quizalofop-P ethyl: Processed Food and Feed —
Sunflower.

S. Oonnithan

6/13/06

44967702

DP Barcode D3 10869

44967703 der: Quizalofop-P ethyvl: Residue Analytical Method —
Sunflower Seed, Meal and Oil.

S. Oonnithan

6/13/06

44967703 and 44967704

DP Barcode D310869

45089201 der: Quizalotop-P ethyl: Crop Field Trial - Fiax.
S. Ocnnithan

6/13/06

45089201

DP Barcode D310869

45089202 der: Quizalofop-P ethyl: Processed Food and Feed — Flax.
S. Oonnithan

6/13/06

45089202
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Summary of Analytical Chemistiy and Residue Data D266204

DP Barcode:

Subject:
From:
Date:
MRI1Ds:

DP Barcod.::

Subiect:
From:
Date:
MR [D)s:

DP Barcode:

Subject:

From;
Date:
MR1Ds:

DP Barcode:

Subject:
From:
Dati;
MRIiDs:

DP Barcode:

Subject:

From:
Date:
MR {Ds:

DP Barcode D310869

45885801 .derl: Quizalofop-P ethyl: Crop Field Trial — Wheat.
S. Oonnithan

6/13/06

45885801

DP Barcode D310869

45885801 .der2: Quizalofop-P ethyl: Processed Food and Feed — Wheat.
S. Oonnithan

6/13/06

45885801

DP Barcode D310869

45885801 .der3: Quizalofop-P ethyl: Storage Stability — Wheat
Commodities.

S. Oonnithan

6/13/06

45885801

DP Barcode D310869

45885802.der: Quizalofop-P ethyl: Crop Field Trials - Barley.
S. Oonnithan

6/13/06

45885802

DP Barcode D310869

45885803.der: Quizalofop-P ethyl: Residue Analytical Method --Alfalfa,
Barley, and Wheat Commodities.

S. Oonnithan

6/13/06

45885803 and 45885804

MR IDs submitted with this petition, but not reviewed:

44667705 - Quizalofop-P ethyl FQPA Supplemental Information Document:, (Pursuant to PR
Notice 97.1), November 4, 1999 23 pp.

45089203 - Quizalofop-P ethyl FEQPA Supplemental Information Document:, (Pursuant to PR
Notice 97.1%. April 5, 2000, 22 pp. ‘

Attachmerits

International Residue Limit Status sheet
Appendix ! - Tolerance Assessment Calculations
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D266204

INTERNATIONAL RESIDUE LIMIT STATUS

Chemical Name:
ethyl{R)-(2 - 4-((5-
chleroguinesaln-2-
vljoxyiphenoxyy.
propanoate

Common Name:
Quizalofop-P ethyl

X Proposed tolerance Date: 02/16/06
9 Reevaluated tolerance

9 Other

Codex Status (Maximum Residue Limits)

U. S. Telerances

requested

X No Codex proposal step 6 or above
9 No Cedex propesal step 6 or above for the crops

Petition Number: PP# OF6076
DP Barcode: D310869
Other Identifier: Decision 210762

Residue definition (step 8/CX1.): N/A

Reviewer/Branch: RAB2/ C. Swartz

Residue definition: quizalofop-P ethyl ester and its acid
metabolite quizalofop-P and the S-enantiomers of both
the ester and the acid, all expressed as quizalofop-P
ethyl ester

Crop (s} MRL (mg/kg} Crop(s) Tolerance (ppm)
. Barley 0.05
Flax seeds 0.05
Sunflower, seeds 2.0
Wheat 0.05

Limits for Canada

Limits for Mexico

9 No Limais

9 No Limus for the crops requested

9 No Limits
X No Limits for the crops requested

Residue definirion: eithyl (RS) 2-74-(6-
chlorequinexain-2-yloxy) phenoxy} propionate,
mncluding :he acid metabolites of (RS)2-[4-(5-
chloroquinoxalin-2-yloxy) phenoxylpropanoic acid, all
expressed as gquizalofop ethyl
[MRLs for the requested crops only]

Residue definttion: quizalofop-F ethyl

Crop(s)

MRI. (mg/kg)

Crop(s) MRL (mg/kg)

Flax

(.05

Noies/Special Instructions:
S Funk. 02717720086,
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Quizalofop-1* ethyvi Summary of Analytical Chemistry and Residue Data 1266204

Appendix I. Tolerance Assessment Calculations.

The dataset used to establish a tolerance for quizalotop-P ethyl on sunflower seed consisted of
field trial data representing application rates of 0.121 1b ai/A (two applications at 0.054 and
0.067 Ib at’ Ay with a 60-day PHI. As specified by the Guidance for Setting Pesticide Tolerances
Based on Ficld Trial Data SOP, the field trial application rates and PHIs are within 25% of the
maximum labe] application rate and minimum label PHI, respectively. The residues values used
to caleulate the 1olerance are provided in Table [-1. Residue values represent combined residues
of quizalofip-F ethyl, quizalofop-P, and the S cnantiomers of quizalofop ethyl and quizalofop.
All 16 field trial sample results were above the LOQ.

The quizalctop-P ethyl-sunflower seed dataset was entered into the tolerance spreadsheet.
Visual inspection of the lognormal probability plot (Figure I-1) provided in the spreadsheet
indicates that the dataset is reasonably lognormal. The result from the approximate Shapiro-
Francia tes: statistic (Figure [-2) confirmed that the assumption of log-normality should not be
rejected.

Since the ticld trial data for quizalofop-P ethyl on sunflower seed represent a large dataset (i.e.,
more than |3 samples) and are reasonably lognormal, the minimum of the 95% upper confidence
limit (UCL j o the 95 percentile and the point estimate of the oo™ percentile should be selected
as the tolerance value. Using the rounding procedurce as outlined in the Guidance for Setting
Pesiicide 15/crances Based on Field Trial Data SOP, the 95% UCL on the 95 percentile rounds
to the value 1.9 ppm and the point estimate of the 99™ percentile rounds to the value 2.5 ppm
(Figure I-21. Because the 1.9-ppm value was the minimumn value, 1.9 ppm is the recommended
tolerance fevel for quizalofop-P ethyl on sunflower seed.
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Quizalofop-F ethyl Summary of Analytical Chemistry and Residue Data 266204
Table I-1. Residue data used to calculate tolerance for
quizalofop-P ethyl in/on sunflower seed.
‘Total Quizalofop-P ethyl Residues ({total of R and S
Crop enantiomers of guizalofop ethyl and quizalofop; ppm)
Sunflower se¢ed 0.550
G.640
0.250
0.530
230
0.250
(.600
(.610
0.340
(0,430
0.370
0.380
0,140
i 0.150
i 1,300
1.320
Regulator: EPA
Chemical: Quizalofop-P ethyl
Crop: Sunflower seed
PHI: 60 days
App. Rate: 0.121 1b ai’A
Submitter: Nissan Chemical Industries, Ltd.
MRID Citatio: MRID 44967701
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Quizalofop-1* athyi Summary of Analytical Chemistry and Residue Data D266204

Figure I-1.  Lognormal probability plot of quizalofop-P ethyl field trial data for
sunflower seed.

Lognormal Probability Plot

+« EPA Quizalofop-P~ethyl Sunflcower seed 60 days 0.121 1b ai/A Nigsan Chemical Industries, Ltd.
MRID 44967701

v o= OoBaRBx - 1, BE24
[ Ik
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Quizalofop-* ethiy] Summary of Analytical Chenustry and Residue Data D266204

Figure I-2.  Tolerance spreadsheet summary of quizalofop-P ethyl field trial data for
sunflower seed.

Ragulator: EPA

Chemical: Qu:zalcfop-P-ethyl
Crop: sanflower seed
PHI: 60 davs

App. Rate: 22121 ik ai/a

Submitter: Cheamical Industries, ntd.
MRID Citation: MARATDD 44367701

n 16
min: 4.14
max 1.32
median; .41
avarage: .51
95th Percentile 99th Percentile [ 99.9th Percentile
0 Method I 1.1 T4 1.6
Normal (1.4 c {(—~)
EU Method I 1.3 3.5
Log Normal {2.5) R (-]
EU Method II 1.3
Distribution-Frea
Talifornia Method 1.6
g+ 3g
OrPLMedian95th 3.0
Approximate 0.9817
Shapiro-Francia pevalilde - 100% 0 To ot reiect lognormality assumption
Normality Test

wonid you like the above walues
ramded? (Y or Npw-os "
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%&ﬁ (juizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd /33906
%ﬁg DACO 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/O0ECD 1A 4.2.5, 42 6 and 4.3
Residue Analytical Method —Sunflower Seed, Meal, and Oil

Primary Lvaluator S, Oonnithan, Biologist ‘S' (@5““4\'\\. ;E:

Registration Action Branch 2 Date: June 13, 2006
Health Effects Division (7509 P) N _ /a}

Peer Reviewer William Drew, Environmental Scientist Date: June 13, 2006
Registration Action Branch 2
Health Effects Division (7509 P)

This Data Fvaluation Record (DER) was originally prepared under contract by Dynamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Oftice of Pesticide
Programs (OPP) policies.

STUDY REPORTS

44967703 Hoten, 1.; Keller, G. (1999) Analytical Method for the Determination of Residues of
Quizalofep-P-Ethyl and Quizalofop-P in Sunflower Seed, Meal and Oil: Lab Project Number:
SARS-98-06. Unpublished study prepared by Stewart Agricultural Research Services, Inc. 43 p.

44967704 Debeve, W.; Jablonski, J. (1999) Independent Laboratory Validation of the Method

for the Determination of Quizalofop-P-Ethyl and Quizalofop-P in Sunflower Seeds: Lab Project
Number: 007840-1: SARS-98-00: 007840-0. Unpublished study prepared by Ricerca, Inc. 125 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Lid. has submitted a analytical method description and validation
data for a data collection method, Method No. SARS-98-06, for the determination of residues of
quizalofop-P-ethyl and its acid metabolite quizalofop-P in flax seed, sunflower seed, and
sunflower processed commodities (meal and oil). This method, or an earlier versior: (Method
No. XAM-3¥), was used to determine residues of quizalotop-P-ethyl and quizalofop-P mm/on
samples of 1lax seed, suntlower seed, and sunflower processed commeodities from the crop field
trial and processing studies associated with the submission D310869.

In this method, the samples are refluxed with methanolic potassium hydroxide (KOH) to convert
quizalofop-P-ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The
solution 15 acidified and partitioned with hexane to extract the MeCHQ, and the hexane fraction
is cleaned up by gel permeation chromatography (GPC). The extract is concentrated and
redissolved i hexane for high performance liquid chromatography (HPLC) analysis with
fluorescence detection. Results are converted to quizalofop-P-ethyl or quizalofop-I° equivalents
using a imolecular weight conversion factor. We note that results are only converted to
quizalofop-1 cquivalents for the purposes of calculating recovery in samples foriified with

DI’ Barcods D210869/MRID Nos. 44967703 & 44967704 o " Papeloflt
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Gl (uizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td./33906
ﬁ% § DACO 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD TTA 4.2.5,4.2.6 and 4.3
W Residue Analytical Method ~Sunflower Seed, Meal, and Onl

quizalofop-P  The validated limit of quantitation (LOQ) reported in the method 1s 0.05 ppm for
all matrices.

Method vahdation data for HPI.C Method No. SARS-98-06 demonstrated adequate method
recoveries ot guizalofop-P-ethyl and quizalofop-P from sunflower seed, meal, and oil.
Foilowing rortification of samples with each analyte at 0.05, 0.5, and 5.0 ppm, recovernes of
quizalofop-P-ethyl and quizalofop-P averaged 79% and 87%, respectively, from suntlower seed,
and 74% and 87%, respectively, from sunflower meal. Recoveries of quizalofop-P-ethyl and
quizalofop-P averaged 89% and 88%. respectively, from sunflower oil samples fortified with
each analyte at 0.05 and 0.5 ppm.

The fortification ievels used in method validation are adequate to bracket expected residue
tevels; however. no validation data were provided for flax seed. Method validation data were
included with the flax seed crop field triai study submitted in conjunction with D310869;
adequate recoveries of quizalofop-P-ethyl and quizalofop-P were obtained from flax seed
fortified with each apalyte at 0.05 and 5.0 ppm. The method validation data are sufficiently
representat;ve of the expected residue levels for the flax and sunflower commodities included in
the petition associated with D310869.

The petitinoner has proposed the current HPLC/UV enforcement method (Dupont Method AMR-
153-83, Revision 3, January 1987; MRID 40322414} as a confirmatory method for the HPLC
data-collection method.

A successtul independent laboratory validation (ILV) trial was conducted using samples of
suntiower seed fortified with quizalofop-P-ethyl and quizalofop-P at 0.05 and 2.0 ppm each.
The ILV lzboratory recommended some minor changes to the method to improve clarity; it does
not appear that the method has been modified to incorporate these recommendations.

No radiovalidation data were submitted for the method. Because the extraction procedures of the
method arc relatively rigorous, no radiovalidation data will be required to support the method.

We note thai the method description did not address the issue of determination of the S
enantiomers of quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would
convert both the R and S enantiomers of quizalofop-ethyl and quizalofop to MeCHQ, all
reported results for total quizalofop-P-ethyl residues would inchude residues of both the R and S
enantiomers of quizalofop-ethyl and quizalofop.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the analytical method test data are
tentatively classified as scientifically acceptable. HPLC Method No. SARS-98-06 should be
modified 1 incorporate the changes recommended by the 1LV laboratory to improve the clarity
of the mcthod

DP Barcode 171 0869/MRID Nos. 44967703 & 44967704 7 Pagelofll
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Quizajofop-P-ethyl/128709/Nissan Chemical Industries, Lid./33906
DAL 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD 1A 4.2,5, 4.2.6 and 4.3
Residue Analytical Method ~Sunflower Seed, Meal, and Qil

The acceptability of this study for regulatory purposes is addressed in the U. S. EPA Residue
Chemistry Summary Document, D310869.

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations trom regulatory requirements were reporied.

DP Barcods 11310369/MRID Nos. 44967703 & 44967704 Page 2 of 11
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el wzalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906
”% DACO 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD ITA 4.2.5,4.2.6 and 4.3
% Residue Analytical Method -Sunflower Seed, Meal, and Qil

A. BACKGROUND INFORMATION

Quizalofon-P-ethyl 1s a selective herbicide used for the confrol of annual, and perennial grasses
in cropped, and non-cropped land areas, and 1s applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture of R and S enantiomers,
and the R-cnantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties ¢t quizalofop-P-ethyl are summarized in Tables A.1 and A. 2.

TABLE A.1. Test Compound Nomenclature,

Chewmical slrusure ,O
Ci -~ M 0. ,‘L “~
jseveRY
ﬁ‘\_/' N/ ~0" CH,

Common name Quizalofop-P-ethyl

Company cxperimental name | Not provided

TUPAC name ethyl (R)-2-[4-({(6-chloroquinoxalin-2-yl)oxy)phenoxylpropanocate

CAS name {2R)-2-[4-~{(6-chloro-2-quinoxalinyloxy|phenoxy]propancic acid, ethyl ester

CAS registry number [00646-51-3

End-use product (EP) 0.88 lb/gal EC formulation (EPA Reg. No. 33906-9)

Chemical srructure IO
N O\\[ o

[.:\\\/ Jirc%t\o CH,

Common itame Quizalofop-P

Company expenmental name | Not provided

IUPAC nzme {R)-2-[4-((6-chloroquinoxalin-2-yljoxy}phenox yjpropionic acid

CAS name {2R}-2-[4-{(6-chloro-2-quinoxalinyl)oxy]phenoxy]propanoic acid

CAS registry number 94051-08-8

End-use product (EP) Not applicable

TP Rarcode 113 10869/MRID Nos. 44967703 & 44967704 Page 4 of 11
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tJuizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.1d./33906
DACOD 7.21,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD 1A 4.2.5,4.2.6 and 4.3
Residue Analytical Method —Sunflower Seed, Meal, and O

TABLE A2 Physicochemical Properties of the Technical Grade Test Compound Quizalefop-P-Ethyl.
Parameter Value Reference
Melting point 76.0-77.03 °C {pure form) CB Nos. 5852 & 5853,
pH 6.6 (1% aqueous slurry) 3/29/90, W. Hazel
Density 1.35 g,fcm" at 20 °C {pure form)
Water solubiliiy 0.4 ppm (20 °C)
Solvent solumtity g/l at 20 °C

aceione 650

benzene 680

carbon disulfide 660

chloroform 1350

cyclohexanone 440

dichloromethare 1970

dimethyl sulfoxide 200

ethanol 22

n-hexane 5

methanol 22

tetrahydrofuran 1160

toluenc 430

xylens 360
Vapor pressure 8.3x 10" mm Hg (20 °C)
Dissociation constant, pK, Not applicable
Octanol/waler partition coefficient log Pow = 4.66
UVivisible absorpbon spectrum Not available

B. MATERIALS AND METHODS
B.1. Data-Gathering Method

A method description and validation data have been submitted for a data-gathering method,
HPLC Method No. SARS-98-(6, used to determine quizalofop-P-ethyl and quizalofop-P
residues in tlax seed, sunflower seed, and sunflower processed commodities (meal and o1l). The
HPLC method 1s entitled “Analytical Method for the Determination of Residues of Quizalofop-
P-Ethyl and Quizalofop-P in Suntlower Seed, Meal and O1l.”

This method s a modification of an HPLC method developed by Xenos Laboratories (Method
No. XAM-38) and it differs from the Xenos method in the amounts of reagents and solvents used
for extraction and the amount of eluate collected in the column eleanup. These modifications
were made to atlow for determination of a larger range of concentrations of the analyte in
samples of suntlower seed and meal. Both these HPLC Methods (No. XAM-38 and SARS-9%-
(16) were used to determine residues of quizalofop-P-ethyl and quizalofop-P in/on the sunflower
seed and Haxseed crop field trials; and sunflower meal and oil from the sunflower processing
study associated with D310869.

PP Barcede 71310360/MRID Nos. 44967703 & 44967704 Page 5 of 11
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¢ L Juizalofop-P-ethyl/128709/Nissan Chemical Industries, 1td./33906
: % DACO 721,722, and 7.2.3/OPPTS 860.1340/OECD [1A 4.2.5,4.2.6 and 4.3
) Residue Analytical Method —Sunflower Seed, Meal, and Qil

B.1.1. Principle of the Method:

Brietly, the samples are refluxed with methanolic KOH to convert quizalofop-P-ethyl and
gquizalofop-P residues to MeCHQ (see the structure below). The solution is acidified and
partitioned with hexane to extract the MeCHQ, and the hexane fraction is cleaned up by GPC.
The extract is concentrated and redissolved in hexane for HPLC analysis with fluorescence
detection. Results are converted to quizalofop-P-ethyl or quizalofop-P equivalents using a
molecular weight conversion factor. We note that results would only be converted to quizalofop-
P equivalents for the purposes of calculating recovery in samples fortified with quizalofop-P. A
summary of the Method No. SARS-98-06 1s provided in Table B.1.1.

Structure of MeCHQ:

N-

Ci .
\[// ‘I/ \_\
\ e o -~ CH;

O

TABLE B.1.1. Summary Parameters for the Analytical Method Used for the Quantitation of Quizalofop-
P-Ethyl and Quizalofop-P Residues in Sunflower Seed, Meal, and Oil.

Method 1D SARS-98-06

Analytes Quizalofop-P-ethyl, quizalofop-P, and the S enantiomers

Exiraction Homogenized samples are refiuxed in 1 N methanolic KOH for 1.5 h. Water and
solvent/tecique saturated sodium chloride solutien are added, and the mixture is acidified to pH 2.0

using concentrated hydrochloric acid. The extract is partitioned with hexane (2x),
and the hexane phase 18 dried with sodium sulfate and then concentrated to near
dryness after the addition of 2% diethylene glycol in acetone. The residues are
redissolved in cyclohexane ethyl acetate (85:15, viv).

Cleanup strategics The extract is cleaned up by GPC, using cvclohexane:ethyl acetate (83:15, viv) to
elute residues. The eluate is evaporated to dryness, after the addition of 2%
diethylene glycol in acetone, and redissolved in hexane!

Instrumert Detector HPLC with fluorescence detection, using a silica column and a mobile phase of
methylene chloride:hexane (80:20, viv). The fluorescence detector uses an excitation
setiing of 338 nm and an enssion setiing of 374 nm.

Standardization method External standardization, using calibration standards of MeCHQ) tc generate a
standard curve through linear regression. Results are converted to quizalofop-P-ethyl
or quizalofop-P equivalents using melecular weight conversion factors.

Stability o sud solutions Stock solutions of quizaloflop-P-ethyl, quizalofop-P, and MeCHQ are 1o be stored in
amber bottles at <-15 “C and 10 be prepared fresh every 3 months (MeCHQ) or 6
months (quizalofop-P-ethyl and quizalofop-P). Fortification and calibration solutions
are {0 be stored at <5 ?C and prepared fresh every month.

Retention tinwes 14 minutes

DP Barcode 12310869/MRID Nos. 44957703 & 44967704 Page 6 of 11
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Quizalofop-P-ethyl/128709/Nissan Chemical [ndustries, 1.td./33506
DACOT7.2.1,7.2.2, and 7.2.3/OPPTS 860 1340/0ECD HA 4.2.5, 426 and 4.3
Residue Analytical Method ~Sunflower Seed, Meal, and Oil

B.2. Enforcement Method

The petitioner has not proposed the submitted data-collection method for enforcement purposes.

C. RESULTS AND DISCUSSION
C.1.  Data-Gathering Method

The characteristics of the data-gathering method i1s summarized in Table C.1.2.

TARLE C.i.1. Recovery Results from Method Validation of Sunflower Seed and Sunflower Processed
Commodities using the Data-Gathering Analytical Method. !
Matrix . Analyte Spiking . Recoveries Recovery (%)
Level (ppin) ~ Obtained (%) Mean | SD° vt
Sunflower seed | Quizalofop-P-ethyl (.05 74,76, 82 79 5 6
0.5 73,74, 81
80, 84, 86
Quizalofop-P 0.05 70, 90, 100 87 8 9
0.5 ' 86, 89, 91
3 83, 86, 88
Sunflower mieal | Quizalofop-P-ethyl 0.05 66,72, 74 74 4 5
0.3 73,75, 78
5 73,74, 81
Quizajofop-P 0.05 84,102, 114 87 13 15
0.5 76,76, 77
5 B3, 84, 87
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ﬁ%m«g uizalcfop-P-ethyl/128709/Nissan Chemical Industries, Lid./33906
§‘5§ 2ACO 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECID 1A 4.2.5,4.2.6 and 4.3
o Residue Analytical Method —Sunflower Seed, Meal, and Oil

TABLE C.1.1. Recovery Results from Method Validation of Sunflower Seed and Sunilower Processed
Commodities using the Data-Gathering Analytical Method. '
Matrix Analyte Spiking Recoveries Recovery (%)
Level (ppm) * Obtained (%) Mesn | SD° vt
Sunflower o1l Quizatofop-P-ethy] 0.05 80, 82, 98 g9 10 11
Q.5 81,02, 103
Quizalofop-P 0.05 82,92, 98 88 7 8
0.5 78, 89,90

Standards vwere prepared in acetomitrile for quizalofop-P-ethyl solutions and in 0.2 % acetic acid in acetonitrile for
quizalofop-1’ solutions.
* Samples fortified at the 0.05- and 0.5-ppm level were analyzed using the procedures of Method No. X AM-38
{L.¢., using smaller volumes of solvents and reagents and a smaller GPC eluate fraction). Samples fortified at the 5
ppm level were analvzed using the procedures of SARS-98-06.
" Standard deviation
* Coefficiers of variation

The method validation recoveries of quizalofop-P-ethyl and quizalofop-P using HP1.C Method
No. SARS-98-06 were adequate trom fortified samples of suntlower seed. meal, and o1l (Table
C.1.1). Following fortification of samples with each analyte at 0.05, 0.5, and 5.0 ppm, recoveries
of quizalotop-P-ethyl and quizalofop-P averaged 79% and 87%, respectively, from suntlower
seed. and 74% and 87%, respectively, from sunflower meal. Recoveries of quizalofop-P-ethy!
and quizalofop-P averaged 89% and 88%, respectively, from sunflower oil samples fortified with
each analvie at 0.05 and 0.5 ppm. Low recovery ot quizalofop-P-ethyl at 66% was observed
from one suntlower meal sample tortified at 0.05 ppm. We note that samples fortitied at the
0.05- and ©.5-ppin level were analyzed using the procedures of Method No. XAM-38 (1.e., using
smaller volumes of solvents and reagents, and a smaller GPC eluate fraction).
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E ,gs,g Quizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.1d./33906
§ DACO 7.2.1,7.2.2, and 7.2.3/0PFTS 860.1340/0ECD 1A 4.2.5,4.2.6 and 4.3
"% Residue Analytical Method ~Sunflower Seed, Meal, and Oil

TABLE C.1.2.  Characferistics for the Data-Gathering Analytical Method Used for the Quantitation of
Quizalofop-P-Ethyl and Quizalofop-P Residues in Suaflower Seed, Meal, and Dil.

Analytes Quizalo fop-P-ethyl, quizalofop-P, and the S enantiomers

Equipment 1D Shimadzu HPLC system with Shimadzu RF-551 Fluorescence HPLC monitor;
Phenomenex Maxsil § Silica column (250 x 4.6 mm); Alltech Adsorbosil silica
guard column (5u)

Limat of quanttation (LOQ) (.05 ppm for sunflower seeds meal and oil
{determined as lowest fortification level with adequate recovery)

Limat of deteciion (LOD) The L.OD was reported as 0.45 ng (lowest standard with a response at Jeast 3x
background); based on the calculation included in the submission, the reported
value corresponds to ~0.02 ppm.

Accuracy/Precigion Percent recoveries and coefticients of variance {CVs) indicate acceptable
accuracy/precision at 0.03, 0.5, and 5.0 ppm for sunflower seed and meal, and
0.05 and 0.50 ppm for sunflower oil. Recovery ranges {and C'Vs) from these
matrices were 66-103% (6-11) for quizalofop-P-ethyl and 70-114% (8-15) for
quizalofop-P. See Table C.1.1 above.

Reliability «f +he Method [ILV] | An independent laboratory method validation (ILV) was conducted to verify
the reliahility of method SARS-08-06 for the determination of quizalofop-P-
ethyl and quizalofop-P in sunflower seed. The values obtained indicate that
method SARS-98-06 is reliable; see Section C.3.

Lincarity The method/detector response was linear (coefficient of determination r'=
£.99627) within the range of 0.015-0.125 ppm.
spectficie The control chromatograms provided generally had no peaks above the

chromatographic hackground, and the spiked sample chromatograms
contained only the analyte peak of interest. Peaks were well defined and
symmetrical. The petitioner noted that if late sluting peaks are observed, run
times between injections should be extended to 60 minutes.

The fortification levels used in method validation are adequate to bracket expected vesidue
levels; however, no validation data were provided for tlax seed. Method validation data were
included with the flax seed crop field trial study submitted in conjunction with D310869 (refer to
the DER for MRID 45089201); adequate recoveries of quizalofop-P-ethyl and quizalofop-I were
obtained trom Max seed fortified with each analyte at .05 and 5.0 ppm. The method validation
data are sufficiently representative of the expected residue levels for the flax and sunflower
commoditier included in the petition associated with D310869.

The petitioner has proposed the current HPLC/UV enforcement method (Dupont Method AMR-
153-83, Revision 3, January 1987; MRID 40322410) as a confirmatory method for the HPLC
datu-collection method.

The petitioner has noted that although there were no indications of possible interference in the
validatior. and analysis of sunflower seed, meal, and oil, late eluting peaks were noticed. In these
cases, the run times were extended to 60 minutes between injections.

No radiovalidation data were submiited for the method. Because the extraction procedures of the
method are relatively rigorous (reflux in 1 N KOH in methano] for 1.5 hours), no radiovalidation
data will be required to support the method.

DF Barcodde 17110369/MRID Nos. 44067703 & 44967704 Page 9 of 11



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 48 of 136

el Quizalofop-P-ethyl/12870%/Nissan Chemical Industries, Ltd./33906
' % DAL 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD TIA 4.2.5,4.2.6 and 4.3
W Residue Analytical Method —Sunflower Seed, Meal, and Oil

We note that the method deseription did not address the issue of determination of the S
enantiomers of quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would
convert both the R and S enantiomers of quizalofop-ethyl and quizalofop to MeCHQ, all
reported results for total quizalofop-P-ethyl residues would include residues of both the R and S
enanfiomers of quizalofop-ethyl and quizalofop.

C.2. Enforcement Method
The petitioner has not proposed the submitted data-collection method for enforcement purposes.
C.3. Independent Laboratory Validation

An [LV (MRID 44967704) of HPLC Method No. SARS-98-06 was conducted by Ricerca, Inc,
(Paivesvilic. OH} using samples of sunflower seed.

Samples ot untreated sunflower seed (untreated samples supplied by Texas A & M University)
were homogenized in the presence of liguid nitrogen and fortified with quizalofop-P-ethyl and
quizalotop-1” at 0.05 ppm (L.OQ} and 2.0 ppm. Fortified and unfortified samples were analyzed
using HPL.C Method No. SARS-98-06 as described in Table B.1.1. The petitioner stated that
sunflower seed was used for 1LV because there are no significant differences in the method
extraction/analysis procedures for seed, oil, or meal.

The method was successfully validated on the first trial. The laboratory reported that the method
was followed as written with minor modifications in the type of equipment used and volume of
standards prepared. Recoveries of quizalofop-P-ethyl and quizalofop-P from sunflower seed
samples are reported in Table C.3.1. Total guizalofop-P-ethyl and quizalofop-P residues were
below the [0 (<0.05 ppm) in/on two samples each of unfortified sunflower seed.

The laberatory reported that a sct of seven sarnples could be prepared by one person in 20 hours,
with unattendea analysis (using an autosampler) requiring 6 hours, and data calculations
requiring 2 hours. The total time to complete analysis of a set of seven samples would be 3.5
catendar days. The ILV laboratory recommended some minor changes to the method to improve
clarity. 1t does not appear that the method has been modified to incorporate these
recommendat:ons. No critical steps were identified by the 1LV laboratory.

TABLE (.3.7. Recovery Results Obtained by an Independent Laboratory Validation of the Data-
Collection Method (HPLC Method No. SARS-98-06) for the Determination of Quizalofop-
P-Ethyl and (Quizalofop-P Residires in Sunflower Seed.
Matrix ) Analyte Spiking Level Recoveries Obtained Recovery (%)
{ppm) (%) Mean SD cv
Sunflowar secd | Quirzalofop-P-ethyl .05 %9, 91 92 24 3.7
" 20 92,97
Quizalofop-P (.05 79, 88 87 6.6 7.6
2.0 87,95
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(Quizalofop-P-ethyl/ | 28709/ Nissan Chemical Industries, 1.td./339G6
DACO 7.2.1,7.2.2, and 7.2.3/OPPTS 860.1340/0ECD 11A 4.2.5,4.2.6 and 4.3
Residue Analytical Method —Sunflower Seed, Meal, and Oil

D. CONCILUSION

Adequate niethod validation data have been submitted for HPLC Method No. SARS-98-06 for
the determination of residues of quizalofop-P-ethy! and quizalofop-P in sunflower seed and
processed commaodities; the data are sufficiently representative of the expected residue levels for
flax and suntlower commodities included in the petition associated with D310869. The metbod
was also usad for data collection purposes for the analysis of flax seed samples from the flax
field trial and processing studies associated with D310869; adequate method validation data were
submitted for flax seed with the field trial study.

The petitioner is not proposing the HPL.C method (Method No. SARS-98-06} for enforcement
purposes. No racdiovalidation data have been submitted for the method; however, radiovalidation
data are not required because the extraction procedures are rigorous. Adequate independent
laboratory validation data have been submitted for the method using samples of sunflower seeds.

E. REFERENCES

None.

F. DOCUMENT TRACKING
Reviewer: S, Jonnithan

Datc: Junc 13, 2006

Petition Number: PP# OF6076

EPA Reg No. 33906-9

DP Barcode: 310869

PC Code; 128709
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Quizalofop P-ethyl/128709/Nissan Chemical Industries, 1td./33906
'&5 DACO 7.4.1/7.4.2/0PPTS 860.1500:0ECD IIA 6.3.1,0.3.2,6.33 and HIA 8.3 1,832,833
Crop Field Trial - Sunflower

Primar;\; I'valuator  S. Oonrithan, Bio]ogistw Date: June 13, 2006,
Registration Action Branch 2 - E‘ _ ,
Health Effects Division (7509 P) =) >é A \6‘\/""/
Peer Reviewar William Drew, Environmental Scientist Date: June |3, 20006

Registration Action Branch 2 m
Health Effects Division (7509 P) CU £

This Data Evaluation Record (DER) was originally prepared under contract by Dynamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs {OPP) policies.

STUDY REPORT:

44967701 Hoten, J. (1999) Magnitude of Quizaiotop-P-ethyl and Quizalofop-P Residues in the
Raw Agncuoitural Commodity, Sunflower Seeds: Final Report: Lab Project Number: SARS-98-
03: 44963R: 44527, Unpublished study prepared by Stewart Agricultural Research Services,
Inc., and ABC lLaboratories, Inc. 166 p.

EXECUTIVE SUMMARY:

Nissan Chenucal Industries, Ltd. has submitted field trial data for quizalofop-P-ethyl on
sunflower seed. Eight trials were conducted in Zone 5(3), Zone 7(4), and Zone 8(1) comprising
KS(1), ND(4), SIX(2), and TX(1) during the 1998 growing season. An oilseed variety of
sunflower was planted at all trial sites, except for the TX trial, which used a non-oilseed variety.

At cach test location, two postemergence broadcast applications of a 0.88 1b/gal emulsifiable
concentrate (F(C7) formpulation of quizalofop-P-cthyl (Assure 1; EPA Reg. No. 352-541) were
madc with 1 6- to 7-day retreatrnent interval (RTI) for a total seasonal application rate of ~0.121
tb avA. All applications were made using ground equipment in spray volumes of 10-21 gal/A.
Samples of mature sunflower seed were harvested 60-61 days after the last application.

Samples of sunflower seed were analyzed for residues of total quizalofop-P-ethy! (quizalofop-P-
ethyl, quizaiofop-P and their R & S enantiomers) using high performanee liquid chromatography
(HPLC) methods (Method No. XAM-38 and Method No. SARS-98-06). The two methods are
essentially the same, and were adequate for data collection based on acceptable concurrent
method recovery data. Thbe validated limit of quantitation (LOQ) was 0.05 ppm for sunflower
seed. Due to the hydrolysis step in the two methods, all reported results for total quizalofop-P-
ethy] residues would include residues of both the R and S enantiomers of quizalofop-ethy! and
quizalofop.
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Jurzalofop P-ethyl/128709/Nissan Chemical Industries, 11d./33906
DACD 7.4.1/7.4.2/0PPTS 860.1500/0ECD 1A 6.3.1,6.32 633 and IIIA 8.3.1,8.3.2,83.3
~ Lrop Freld Trial - Sunflower

The maximum storage duration of samples from harvest to analysis was 137 days (4.5 months)
for sunflower seed. Storage stability data are available for soybean seed, cotton seed, and canola
which mayv be translated to support the storage conditions and intervals of samples from the
submitted sunflower field trials.

Residues of total quizalofop-P-ethvl were 0.14-1.32 ppm in/on sunflower seed harvested 60-61
days following two postemergence broadcast applications of the (.88 Ib/gal EC formulation at a
total rate o 0.120-0.124 b ai/A.

No residue declire studies were included in the submission. Because application may be made

when the plants are flowering and residues remaining are readily quantifiable in harvested
samples, & residue decline study must be conducted.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the field trial residue data are classified
as conditionally acceptable. The petitioner must submit a residue decline field trial for
sunflower: one additional sunflower field trial must be conducted in which samples are collected
at 3 to 5 swmpling times in addition to the requested preharvest interval (PHI). All sampling
times shou!d {all within the crop stage when harvesting could reasonably be expected to occur,
and the time points should be approximately equally spaced and, where possible, to represent
both shorter and longer PHIs than that requested.

The acceptability of this study for regulatory purposes is addressed in the U.S. EPA Residue
Chemistry Sunmimary Document, D310&6Y.

COMPLIANCE:

Sigried and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an umpaet on the validity of the study.
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uizalofop P-ethyl/128709/Nissan Chemical Industrses, Ld /33906
DACO 74.1/7.42/0PPTS 860 1500/0ECT IIA $3.1,6.3.2, 633 and IIA 8.3.1,8.3.2, 833
t.rop I'ield Trial - Sunflower

A, BAUKGROUND INFORMATION

Quizalofop-P-cthyl 1s a selective herbicide used for the control of annual and perennial grasses in
cropped, and non-cropped land areas, and is applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture of R and S enantiomers,
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties 1 quizalofop-P-ethyl are summarized in Tables 1 and 2.

TABLE A.1. Test Compound Nomenclature.

Chemical strocture

Common nanw Quizalofop-P-ethyl

Company experimental name Not provided

HJPAC nanc ethyl (R)-2-[4-((6-chloroquinoxalin-2-yhoxy)phenoxy]propanoate

CAS name (2R)-2-[4-[(6-chloro-2-guinoxalinylJoxy [phenoxyJpropanoic acid, ethyl ester

CAS registry numbaer 100646-51-3

End-use product {EP) 0.88 Ib/gal EC formulation (FPA Reg. No. 33906-9) ]

TABLE A.Z. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl.

Parameter Value Reference
Melting poin 76.0-77.0 °C (pure fornt) CB Nos. 5852 & 5833,
pH 6.6 (1% aqucous slurry) 3/25/90, W. Huzel
Density 1.35 giem” at 20 °C (pure form)
Water solubility 0.4 ppm (20 °C}
Solvent solubulin, g/l at 20 °C
acelonc 650
benzenc 6RO
carbon disulfide 660
chloroform 1350
cyciohexanone 440
dichloromethanc 1970
dimethyl sulfoxide 200
ethanol 22
n-hexane 5
methano 22
tetrahydrofuran 1160
toluene 430
xylene 360
Vapor pressurc 8.3 x 107" mim Hyg 20 °C)
Dissociation consiant, pK, Not applicable
Octanol/water partition coefficient log Pow = 4.66
UV rvisible nbsorption spectrum Not available
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Ouizalofop P-ethyl/128709/Nissan Chemical Industries, 1.td /33906
DAL 7.4.1/74.2/0PPTS 860.1500/0ECT LIA 6.3.1,6.3.2,6.3.3 and I11A 8.3.1,8.3.2, 833
rop Field Trial - Sunflower

B. EXPERIMENTAL DESIGN
B.1. Study Site Information

Details of the study site are provided in Table B.1.1. The actual temperature recordings were
within the average historical values during the study period for all trials. The actual rainfall
average was above the historical rainfall average at three trials (ND-03A, ND-03B, and SD-03A)
and below the historical average at two trials {SD-03B and TX-03); however, this did not have a
significant impact on crop growth and development at any of the trials. Irrigation was not used
at anv site.

TABLE B.1.1. Trial Site Conditions.
Terad {dent fication: City, State; Year Soil characteristics '
(Trial 1D No.} Type 0,0M > l pH CEC*®

Hauana, ND; 1993 (SARS-QB-ND;(BA) Loam N/A
Qlivet, SO; 1998 (SARS-98-SD-03A) Loam N/A
Sedan, KS; 1998 (SARS-98-KS-03) Silt loam _ N/A
Ellendale, N[, 1998 (SARS-98-ND-03B) L.oam N/A
Pukwana, S[}; 1998 {(SARS-98-5D-03B} Silt loam N/A
Velva, ND; 998 (SARS-98-ND-03() Loan N/A
New Rockford. ND; 1998 (SARS-98-ND-03D) Sandy loam N/A
Claude, TX; 1998 {SARS-98-TX-03) Loam N/A

Soif characterisiic parameters are not applicable since they do not affect the proposed uses.
¥ Organic Mate

 Catien exchange vapacity

! Not appiicatic

The usc pattern followed in the study is summarized in Table B.1.2. At each test location, two
postemergence broadcast applications of a 0.88 Ib/gal EC formulation of quizalofop-P-ethyl
{Assure 11, FPA Reg. No. 352-541) were made with a 6- to 7-day RTI1. The first application was
made at (.053-0,055 1b ai/A and the second application was made at 0.067-070 Ib ai/A, for a
total seasonal application rate of 0.120-0.124 1b aivA. All applications were made using ground
equipment in spray volumes of 10-21 gal/A, with an added adjuvant (non-ionic surfactant or
petroleun wit) in the spray mixture. The label proposes a PHI of 60 days.
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Quizalofop P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 ‘
DACD 7.4.1/7.42/0PPTS 860.1500/0ECD ITA 6.3.1,6.3.2, 633 and TITA 8.3.1,8.3.2,83.3
~ Urap Field Trial - Sunflower

TABLE B.1.2, Study Use Pattern.

Trial [dentification EP' Application Tank Mix/
i Ciafas Wy — S F—— 4
({Q,ﬁlate, T Method; Timing Volume * Rate RTI? | Total Rate AdJu‘fd“tS
(Triai ID No.: (GPA) | (Ibai/A) | (days)| (Ibai/A)
Hauana, NI». 1943 0.88 Broadcast foliar; flowering 0.1 0.054 - (1.122 Class
(SARS-93-ND-0A) | Ib/gal EC | Broageast foliar; mature 0.1 0.068 7 Preference
Olivet, SD; 1098 (.88 | Broadcast foliar; bud to carly 20.7 0.053 - 0.120 Activate
(SARS-98-S{1-02A) | Ib/gal EC | flower Plus
Broacicast foliar; pollinating 205 0.067 ¥
beginning flower
Sedan, KS; 1093 0.88 | Breadcast foliar; terminal bud 1.5 0.055 -- 0.124 Activate
(SARS-98-k5-07) th/gal EC { forms miniature floral head Plus
Broacicast foliar; immature 1158 0.069 7

bud elongates above nearest
stem leaf

Elendale, NI 199R 0.88 | Broadeast foliar; flowering 10.2 0.055 - 0.122 Class

{SARS-98-N1-031) ”’)/gﬂ] EC Broaccast foliar; malure 99 0.067 7 Preference
Pukwana, SD. 1994 0.88 | Broadcast foliar; beginning 26.7 0.054 - 0.121 Activate
(SARS-GE-50-028% | [b/gal EC | pollination Plus
Broadcast foliar; pollinating. 207 0.067 7
flowering
Velva, NI Jags 0.88 Broadcast foliar; immature 149 (0.054 —— 0.121 X-77
(SARS-93-Mis-0i0) Yb/gal EC | bud elongates above nearest
stem leaf ;
Broadcast foliar; beginning 14.9 0.007 6 !
- flowering i
New Rockford, ND: (.88 Broadcast foliar; early 201 (1054 e 0,124 1 Activate
190% Ib/gal EC | bloom/seed development Plus
{SARE-98-N-3) Broadcast foliar; seed 203 0.070 7 !
- development
Claude, TX: 1995 0.88 ! Broadcast foliar; midbloora 19.8 0.055 --- 0.124 Agri-Dex
(SARS-98-TN-0°) gl ECT Brogdeast toliar; midbloom 193 0.069 7

" End-use Product; FPA Reg. No. 352-541
= Gullons per acie

Retreatment jnter s al

A non-wnic <usfuctant was used for all applications ot all trials except TX, where a paraffin-base petroleum oil was used, at
.25%0 v
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Duizalofop P-ethyl/128709/Nissan Chemical Industries, Lid./33906
BACO 7.4.1/7.42/0PPTS 260.1500/0ECD 1A 6.3.1,6.3.2,6.3.3 and I[T1A 8.3.1,8.3.2, 8.3.3
_Urop Field Trial - Sunflower

Details of the number of trials and geographical locations are summarized in Table B.1.3.

TABLE B.1.3. Trial Numbers and Geographical Locations.

NAFTA Sunflower
Growing

Zores

Submitred Requested '
Canada LS.

b

(FE]

Lt 3

o |iln | e e |

16
17
18
19
20
21
Total g R T
As per OPPS Be0.1500, Tables. 1 and 5 for sunflower

B.2.  Samplc Collection, Handling, and Preparation

Single untreated and duplicate treated samples of sunflower seed were collected by hand or
mechanically from each field trial; mature sunflower seed was harvested 60-601 days after
applicatior.  ['he samples were frozen within 4 hours of sampling and shipped frozen to ABC
Laboratorics. inc. {Columbia, MO) tor residue analysis. Samples (seed ineluding hull) were
stored frozen (-34 to 10 °C) at the analytical laboratory until analysis. The petitioner noted a
short 10 “C' tamperature spike during the storage of the samples at the analytical laboratory; all
samples remaned [rozen during the temperature spike. Samples were homogenized in dry ice
prioy to analvsis,

DP Barcode D7 TH858/MRID No. 44067701 Page 6 of 10



EPA’s Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 56 of 136

i Juizalofop P-ethyl/128709/Nissan Chemical Industries, Ltd./33906
DACO T4.1/7.42/0PPTS R60.1500/0ECTY 1A 6.3.1.6.3.2, 6.3.3 and ITTA 8.3.1,8.3.2, 8.3.3
rop Field Trial - Sunflower

B.3.  Analytical Methodology

Samples of sunflower seed were analyzed for residues of quizalofop-P-ethyl (the total of the
parent quizalofop-P-ethyl and its acid metabolite quizalofop-P) using HPLC methods, Method
No. XAM-3%5 or Method No. SARS-98-06. The two methods are essentially the same except that
the SARS-9&-06 method incorporates an increase in the amount of reagents and solvents used in
the cxtraction procedures and in the amount of gel permeation chromatography (GPC) eluate
collected. These modifications were made to allow for determination of a larger range of
concentrations of the analyte in samples of sunflower seed (>0.5 ppm). Method No. XAM-338
was used tor the analysis of samples from all of the trials except for the TX trial, for which
Method No. SARS-98-06 was used due to higher residues. A brief description of the methods is
included below: for a complete description of the methods, refer to the data evaluation record
(DER) for MR 44967703.

Brietly, samples were refluxed with methanolic potassium hydroxide to convert quizalotop-P-
ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was
acidified and partitioned with hexane. and the hexane fraction was cleaned up by GPC. The
GPC eluate was concentrated and redissolved in hexane for HPLC analysis with fluorescence
detection. Residues of MeCHQ were reported in terms of quizalofop-P-ethyl equivalents using a
molecular weight conversion factor of 1.917. The validated LOQ was 0.05 ppm for sunflower
sced

We note that based on the hydrolysis step in Methods XAM-38 and SARS-98-06, ali reported
results for total quizajofop-P-ethyl residues include the residues of R and S enantiomers of
quivalofop-P-ethyl and quizalofop-P.

C. RESULTS AND DISCUSSION

Sample storage conditions and intervals are summarized in Table C.1. The maximum storage
duration of sampies from harvest to analysis was 137 days (4.5 months) for sunflower seed.
Storage stability data are available for sovbean seed, cotton seed, and canola indicating that
residues of quizaiofop-ethyl and quizalofop are stable for 36 months of frozen storage (PP#
SE3252. 1271887, G. Otakie and D220215-17, 2/13/96, F. Griffith)). These data may be
translated to support the storage conditions and durations of samples from the sunflower field
trials.
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1Juizalofop P-ethyl/128709/Nissan Chemical Industries, [td./33906
3AC0 7.4.1/7.4.2/0PPTS 860.1500/0ECD 1A 6.3.1.6.3.2,6.3.3 and IIEA 8.3.1, 8.3.2, 8.3.3
Urop Freld Trial - Sunflower

TABLE C.1. Summary of Storage Conditions.

Matrix Storage Actual Storage Interval of Demonstrated
‘Femperature (°C)' Duration * Storage Stability
Sunflower, soad 341010 30-137 days Quizalofop-ethyt and quizalofop are stable in‘on frozen
{(1.0-4.5 months) | soybean seed for up to 48 and 36 months, respectively

The petitionar noted a short 10 °C temperature spike during the storage of the samples at the analytical laboratory; all samples
l:emained frozen diaring the temperature spike.

~ Actual storage duration from collection te analysis; samples were analyzed within |-5 days of extraction.

Samples of sunflower seed were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-
ethyl and quizalofop-P) using HPLC methods, Method No. XAM-38, and Method No. SARS-
98-06. The methods were adequate for data collection based on acceptable concurrent method
recovery data. Recoveries ranged 62-80% (mean = 73%) for sunflower seed fortified with
quizalofop-P-ethvl at 0.05 and 0.5 ppm, and analyzed using Method No. XAM-38, and 75-76%
for sunflower seed tortified with quizalofop-P-ethyl at 1.0 and 5.0 ppm, and analyzed using
Method No. SARS-98-06. The validated LOQ was 0.05 ppm. We note that additional method
validation data are available for the methods using sunflower seed fortified with quizalofop-P-
cthyl or quizalofop-P at 0.05-5.0 ppm; refer to the DER for MRID 44967703, Apparent residues
of total quiralofop-P-ethyl were below the T.OQ in/on eight samples of untreated sunflower seed.
Concurrert recovery data are summarized in Table C.2.

TABLE C.2. Summary of Concurrent Recoveries of Quizalofop-P-Ethyl from Sunflower Seed.
Matrix Method Spike level Sample size Recoveries Mean [Std Dev]
{ppm) in) {%a) {%0)
Sunflower, sl XAM-38 0.05 4 62, 68, 74, 74 7315.5]
0.5 4 77,80, 74,74
SARS-98-06 1.0 : 76 6
5.0 : 75

Residue data trom each of the sunflower field trials are reported in Table C.3 with a summary of
the residuc data in Table C.4. Residues of total quizalofop-P-ethyl were 0.14-1.32 ppm in/on
sunflower seed harvested 60-61 days following postemergence broadcast applications of the 0.88
Ib/gal EC forrulation to the ground for a total rate of 0.120-0.124 1b ai/A.

We note that samples from the TX trial were found to contain significantly higher residues (>2x)
than sampics {ror the other trials. The petitioner stated that high residues in these samples were
related to physiclogical changes in the treated sunflowers, which caused the plants to stop
growing prematurely. Desiccation occurred sooner in the treated plants than in the control
plants, and ireated sunflowers had smaller heads and lower yields than the control plants; the
petitioner siated that these differences between treated and control plants were not observed in
the other trials. Several factors were considered as possible reasons for early desiccation of the
planis (i.e.. use o3 a non-oilseed sunflower variety, use of a paraffin-based petroleum oil
adjuvant, lower rainfall than normal, spray drift from use of other pesticides in adjoining areas);
however, 1hie petitioner stated that no single factor could be identified as the cause. Therefore, it
was concluded that the trial represents a worse-case scenario.

| TABLE (.3, Residue Data from Sunflower Field Trials with Quizalofop-P-Ethyl. I

DP Barcede 13 70869/MRID No. 44667701 Page 8 of 10
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thuzalofop P-ethvl/128709/Nissan Chemical Industries, 1td./33906
P3aC0 74174 2/0PPTS 860.1500/OECD ITA 6.3.1.63.2, 633 and [I[A 83,1, 83.2, 833
_t.rop Field Trial - Sunflower

Trial Tdentification: City, Zone Crop; Variery Commodity or | Total Rate | PHI | Total Quizalofop-
State, Year M atrix (Ib aifA) | (days) | P-Ethyl Residues
(Trial ID No; ({ppm]
Hauana, N[, 19494 5 Sunflower; DK 3868 Seed 0.122 o) 6.55, .64
(SARS-98-ND-03A)

Olivet, SD; 1408 5 Sunflower; Den Beston 754 Seed 0,120 61 0.35,0.53
(SARS-98-5D-03A)

Sedan, KS; 1995 5 Sunflower; NK Sunbred 23 Seed 0.124 60 0.23.0.25
(SARS-98-K 5-03}

Ellendale, N 1994 7 Sunflower; DK, 386X Sced 0122 60 0.60, 0.61
(SARS-98-ND-03R)

Pukwana, S0 1998 7 Sunflower; Cargill 187 Seed 0.121 O} (1.34, .43
{SARS-98-51-0313)

Velva, ND; Juus 7 Sunflower; Interstate SG77 Seed 0.121 60 0,37, 0.38
(SAKS-98-NI-03("

New Rockford, NT3, 1998 7 Sunflower; 821 Keed 0.124 o0 014, 0.15
{SARS-98-ND-G3LN

Claude, TX . 1948 8 Sunflower; SUN 89 F| Seed 0.124 60 1.30,1.32
(SARS-98-TX-03, {non-oilseed variety)

TABLE C.4. Summary of Residue Data from Sunflower Crop Field Trials with Quizalofop-P-Ethyl.

Commodity fotal Apphe. | PHI Residue Levels {ppm)
Rate (davs) Min Max. | HAFT' | Median Mean Std.
{1b ai/A) (STMdR) 2 | (STMR)* Dev.
Suntlower, 9.120-0.124 | 60-61 | 16 014 132 1.31 0.41 0.51 0.35
seed

* Highest Average Field Trial.
* Supervised Tral Median Residue
* Supervised Irial Mean Residue

D. CONCLUSION

The submitted sunflower field trial data reflect the use of two postemergence (broadcast ground)
applications o1 a 0.88 Ib/gal EC formulation of quizalofop-P-Ethyl at a total rate of 0.120-0.124
ib ai’A, with a PHI of 61 days for sunflower seed. Acceptable methods were used for
quantitation ol residues infon sunflower seed.
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Duizalofop P-ethyl/ 128709/ Nissan Chemical Industries, 11d./33906

DAl

SO 74.1/74.2/0PPTS 860.1500/i0ECD 1A 6.3.1,6.3.2,633 and I1IIA 8.3.1,83.2. 833

E:i;'_tﬂ') Field Trial - Sunflower
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Quizalefop-P-ethyl/128709/Nissan Chemical Industries, 1td./33906
DAC 7.4 5/0PPTS 860.1520/OECD T1A 6.5.4 and 1[1A §.5

“ * rocessed Food and Feed - Sunflower o 1
T o = Ol
Primary Evaiuator 8. Oonnithan, Biologist o SN (WM\“ J
Registration Action Branch 2 Date: June 13, 2006

Health Effects Division {7509 P)

Peer Reviewer William Drew, Envirommental Scientist Date: June 13, 2006
Registration Action Branch 2 arﬁ i
Health Effects Division (87509 P) &(] e A2

This Data Evaluation Record (DER) was originally prepared under contract by Dymnamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OPP) policies.

STUDY EEPORT

44967702 Hofen, }. (1999) Magnitude of Quizalefop-P-ethyl and Quizalofop-P Residues in
Sunflower Sced and Processed Commodities: Final Report: Lab Project Number: SARS-98-04:
44964; 44964R. Unpublished study prepared by Stewart Agricultural Research Services, Inc.,
and ABC lLaboratories, Inc. 999 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Lid. has submitted a sunflower seed processing study. In one trial
conducted in ND in 1998, sunflower seed was harvested 60 days following a single
postemergence broadcast application of the (.88 Jh/gal emulsifiable concentrate (EC)
formulation of quizatofop-P-ethy} (Assure [I; EPA Reg. No. 352-541) made at 0.121, 0.362, or
0.604 1b ai/A (1x, 2x, and 5x the field trial application rate, respectively). Sunflower seed treated
at the highest application rate (5x) was chosen for the processing study. Samples of sunflower
seed were harvested 60 days following treatment, and were processed into meal and oil using
simulated commercial processing procedures.

Samples ot sunflower seed and its processed commaodities (meal and oil) were analyzed for
residues of tolal quizalofop-P-ethyl (quizalofop-P-ethyl and quizalofop-P) using high
performance liguid chromatography (HPLC) methods (Method No. XAM-38 and Method No.
SARS-9%-06). The Method No. XAM-38 was used for the analysis of oil samples and Method
No. SAR5-98-06 was used for the analysis of seed and meal samples. The two methods are
essentiallv the same, and werc adequate for data collection based on acceptable concurrent
method recovery data. The validated limit of quantitation (LOQ) was 0.05 ppm for all matrices.
We note that based on the hydrolysis procedures of Method Nos. XAM-38 and SARS-98-06, all
reported results for total quizalofop-P-cthyl residues would include residues of both the R and S
enantiomers of quizalofop-ethyl and quizalofop.

DI Barcode D3 10860/MRID No. 44967702 - 7 Page 1 of 8
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-

_ %@% Quizalofop-P-ethyl/128709/Nissan Chemncal Industries, 1.td./33906
2 e 5 DACO 7.4.5/OPPTS 860.1520/0ECD 11A 6.5.4 and 1114 8.5
“H°#  Processed Food and Feed - Sunflower

The maximuin storage durations of processing study samples from collection to analysis were
172 days (.7 moenths) for sunflower seed (RAC), 149 days (4.9 months) for meal, and 34 days
(1.1 months) for oil. Storage stability data are available for soybean seed, and cotton seed, meal
and oil (PF# 5F3252, 12/18/87, G. Otakie, and D220215-17, 2/13/96, F. Griffith) and may be
translated to support the storage conditions and durations of the samples from the sunflower
processing study.

Residues o1 rotal quizalofop-P-ethyl were 2.45 ppm in/on sunflower seeds treated at the
exaggerated rate (5x the field trial application rate). The processing data for meal and oil
indicate that residues of total quizalofop-P-ethyl may concentrate slightly in meal (1.2x average
processing factor) but do not appear to concentrate in sunflower o1l (<0.1x average processing
factor).

The reported processing factors do not exceed the theoretical concentration factors for sunflower.

According to Tables 2 and 3 of OPPTS 860.1520. the theoretical concentration factors are 4.5x
for meal ard 2 5x for oil.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the processed commodity residue data are
classified as scientifically acceptable. The acceptability of this study for regulatory purposes is
addressed m the U.S. EPA Residue Chemistry Summary Document [[D310869].

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory rcquirements were reported which
would have an irnpact on the validity of the study.

DP Barcode DOR69/MRID No.44967702 Page 2 of 8
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Quizalofop-P-ethyl/128709/Nissan Chemtical Industries, 1td./33906
DACO 7.4.5/0PPTS 860.1520:0ECD TIA 6.5.4 and ITIA 8.5
Processed Food and Feed - Sunflower

A. BACKGROUND INFORMATION

Quizalofop-P-ethyl is a selective herbicide used for the control of annual and perennial grasses in
cropped, and non-cropped land areas, and is applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture of R and S enantiomers,
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties of quizalofop-P-cthyl are summarized in Tables 1 and 2.

TABLE A.1. Test Compound Nomenclature,

Chemical stracture |O
i N N 0. -’]\\ ™
eV RN
ﬁs’/ h‘(‘/ o \ CH%

Commaon name Quizalofop-P-ethyl

Company expenmental name Not provided

TUPAC name eihyl (R)-2-[4-((6-chlorogquinoxalin-2-yioxyphenoxy |propanoate

CAS name (2R)-2-[4-[(6-chioro-2-quinoxalinyloxy]phenoxy]propanoic acid, ethyl ester
CAS registry number 100646-51-3

End-use product (EPY 0.88 [b/gal EC formulation (EPA Reg. No. 33906-9)

TABLE A.2. Physicochemical Properties of the Technical Grade Test Compound Quizalefop-P-Ethyl

Parameter Value Reference
Melting poim 76.0-77.0 °C (pure form) CB Mos. 58352 & 5853,
pH 6.6 {1% aqueous shurry) 3/29/90, W. Hazel
Density 1.35 g/em’ at 20 °C (pure form)
Water solubiiity 0.4 ppim (20 °C)
Salvent solubiliy g/t at 20 °C
acetare 650
benzene 680
carbon disuHide 660
chlorofonn 1350
cyclohexanone 440
dichloromethane 1970
dimethy] solfoxide 200
ethanol 22
n-hexane g
methanol 22
tetralydrofuran 1160
toluene . 430
xylene 360
Vapor presaur 8.3 x 107" mm Hg (20 °C)
Dissociation constant, pK, Not applicable
Octanol/waler partition coefficient log Pow = 4.66
LiV ivisible absorption spectrum Not available

B. EXPERIMENTAL DESIGN

DP Barcode D3 10£60/MRID No.44067702 ) Page 3 of 8
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries, [td./33906
DACO 7 4.5/0PPTS 860.1520/0ECD [LA 6.5.4 and LIIA 8.5
Processed Food and Feed - Sunflower

B.1.  Application and Crop Information

The details of the use pattern are summarized in Table B.1.1.

TABLE B.1.1. Study Use Pattern.

Trial Ldentification: EP' Application Tank Mix/
City. State; ¥ e Method; Timing Volume * Rate RTE® | Total Rate | Adiuvants
(Trial D No (GPAY | (baifA) | (days) | (baita)
Velva, ND. {9973 (.88 Ib/gal | Broadcast foliar; R5.2, 15.0 0.121 N/A* 0. xX-1
(SARS-O8-N[>-04: EC heginning tlowering (0.25%)

Breadcast fohar;, R5.2, i5.0 0.362 N/A N.362

heginning flowering

Broadcast foliar, R5.2, 5.0 0.604 N/A 0.604

beginning flowering

" End-use Preduct: EPA Reg. No. 352-541
2 Gallons per acre

* Ratreatment Irierva;

* Neot applicable

B.2. Sample Collection, Handling, and Processing Procedures

Bulk sunfiower seed samples from the ND trial were collected using a bundle thresher, and were
shipped atl ambicent temperature within three days of harvest to Texas A & M, Food Protein
Research & Development Center (Bryan, TX) for processing. Samples were maintained at the
Food Proteir Research & Development Center in frozen storage until processing. Sunflower
seed samples were processed within 21-235 days of harvest into meal and oil using simulated
commercial processing procedures. Sunflower RAC and processed samples were frozen at the
processing plant and shipped frozen to ABC Laboratories, Inc. (Columbia, MO) for residue
analysis. Samples were stored frozen (-22 to -16 °C) at the analytical laboratory until analysis;
samples of sunfiower seed (including hull) and meal were homogenized in the presence of dry
ice prior to cnalysis.

The suntlower seed processing procedures are summarized below in Figure 1, which was copied
without alteration from MRIE 44967702,

DP Barcor e D3IT0869/MRID No.44967702 Page 4 of %



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 64 of 136

Jwuzalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td./33906
DACO 7.4 5/0PPTS 860.1520/0OECD 1A 6.54 and 1[]A 8.5
Processed Food and Feed - Sunflower

FIGURE 1. Processing Flowchart for Sunflower Seed

REVISION¥ ___ Q5 FOQRM§ 300.4
MATERIAL BALANCE of SUNFLOWER
Sample §_2 (Treoated, Trt 41 Code ¢ _11
BUNFLOWER SEED_37.5 1lbs
nr:'l'm 34.5 1bs after drving
llpl’r|ltfm _5,5 lbs LIGHT IMPURITIES
tccaming _0,9 1bs BHALL BCREENINGS

_0,8 1bs LARGE BCREENINGS

Hulling & Separgtton 27.3 1bs used

[ 1
KERMEL_20Q.2 1bs BULL_6.9 lbs
Conditioning & 20,2 lbs pressed
expatiing _646,)1 g water added
-203% g CRYUDE OIlL _15,8 1bs PREBEBOCAKE
%ol vent Extraction
_1016.,4 g CRUDE OIL 10.8 1bs BOLVENT
1 PRESSCAKE

.2240.0 g Refined _183.6 g NaCH added

1
~672.4 g REPINED OIL B8OAPATOCK 239.0 g

B.2.  Aagalytical Methodology

Sammples of suntlower seed and its processed commodities were analyzed for residues of
quizalofop-P-cthyl (the total of the parent quizalofop-P-ethyl and its acid metabolite quizalofop-
P) using 11 L.C methods, Method No. XAM-38 or Method No. SARS-98-06. The two methods
are essentiaily the same except that the SARS-98-06 method incorporates an increase in the
amount 01 reagents and solvents used in the extraction procedures and in the amount of gel
permeation chromatography (GPC) eluate collected. These modifications were made to allow
for deternmination of a larger range of concentrations of the analyte in samples (>0.5 ppm).
Method No. XAM-38 mcthod was used for the analysis of il samples and Method No. SARS-
98-06 was used for the analysis of seed and meal samples. A brief deseniption of the methods is
included below and for a complete description of the methods, refer to the DER for MRID
44067703

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P-
ethyl and guizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ)). The solution was
acidified and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned

DP Barcorde D310869/MRID No 44967702 Page 5 of 8
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Bell  Ouizalofop-P-ethyl/128700/Nissan Chemical Industrics, L1 /33906
%% DALC0 7.4.5/0PPTS 860.1520/0ECTD I1A 6.3 4 and 111A 8.5
" Processed Food and Feed - Sunflower

up by GPC. The GPC eluate was concentrated and redissolved in hexane for HPLC analysis
with fluorescence detection. Residues were reported as guizalofop-P-ethyl equivalents using a
molecular weight conversion factor of 1.917. The validated LOQ was 0.05 ppm for all
suntlower rnatrices.

We note that based on the hydrolysis procedures of Methods XAM-38 and SARS-93-06, all
reported results for total quizalofop-P-ethyl residues would include residues of both the R and S
enantiomers of quizalofop-ethyl and quizalotop.

C. RESULTS AND DISCUSSION
Sunflower sced was harvested 60 days following a single postemergence broadcast application of
the 0.88 1b/gal EC formulation at 0.604 1b ai/A (5x the field trial application rate). Sunflower

seeds were processed into meal and o1l using simulated commercial processing procedures.

Sample sterage durations and conditions are summarized in Table C.1. Sunflower seeds and
processed commedities were stored frozen following harvest/processing until analysis. The

TABLE C.1. Summary of Storage Conditions.
Matris Storage Acmal Storage Interval of Demonstrated
Temperature (°C) Duration ' Storage Stability

Sunflower, seed -22to-16 172 days Quizalofop-ethyl and quizalofop are stable infon
(5.7 months) frozen soybean seed for up to 48 and 36 months,

Sunflower. meal 149 days respectively; and quizalofop is stable in/on cotton
(4.9 months} sead, meal, and oil stored frozen for up 1o 28 months.

Suntlower. o 34 days
{1.1 months)

Storage duraiion from harvest or processing to analysis. Sunflower seed samples were processed within 21-25
days of har est; sced and meal samples were analvzed withir one day of extraction and oil samples were analyzed
within 13 days of extraction.

maximur: storage durations of processing study samples from collection to analysis were 5.7
menths for sunflower seed, 4.9 months for meal, and 1.1 month for oil. Storage stability data are
available for sovbean seed indicating that residues of quizalofop-ethyl and quizalofop are stable
for up to 6 months of frozen storage (PP# 5F3252, 12/18/87, G. Otakie). In addition, data are
available mdicating that residues of quizalofop are relatively stable in/on cotton seed, meal, and
oi] and canola siored frozen for up to 36 months (D220215-17, 2/13/96, F. Gnffith). These data
may he translated to support the storage conditions and durations of samples from the sunflower
processiny, siudv.

Cencurrent secovery data from the suntlower processing study are presented in Table C.2.
Samnples of sunflower seed and its processed commodities (meal and oil) were analyzed for
residucs of quizalofop-P-ethyl and quizalofop-P using HPLC methods. The Method No. XAM-
38 was used tor the analysis of oil samples and the Method No. SARS-98-06 was used for the
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analysis of secd and meal samples. The methods were adequate for data collection based on
acceptable concurrent method recovery data.

TABLE C 2. Summary of Concurrent Recoveries of Quizalofop-P-Ethyl from Sunflower Matrices.
Mairix Method Spike level | Sample size | Recoveries Mean
{ppm) {r) (%) (%)

Sunflower. seed SARS-98-06 1.0 1 72 75

5.0 1 78
Sunflower. eul SARS-98-06 1.0 1 71 75

5.0 1 79
Sunflawer, ol XAM-38 0.05 1 76 78

0.3 1 80

Recoveries ranged 72-78% for sunflower seed (RAC), and 71-79% for meal fortified with
guizalofop-P-cthyl at 1.0-5.0 ppm using Method No. SARS-98-06, and 76-80% for il fortified
at 0.05 and .5 ppm using Method XAM-38. We note that additional method validation data are
available for the methods using sunflower secd, meal, and oil fortified with quizalotop-P-ethyl or
quizalofop-I* at 0.05-5.0 ppm; refer to the DER for MRID 44967703, The validated LOQ was
0.0% ppm for sunflower matrices.

Apparent residues of total quizalofop-P-ethy! were below the LOQ in/on one sample each of
untreated suntlower seed, meal, and oil.

Residue data from the sunflower processing study are reported in Table C.3. Residues of total
quizalofop-P-ethyl were 2.45 ppm infon sunflower seeds (RAC) treated at the exaggerated rate
(5% the field trial application rate). Residues of total quizalofop-P-ethyl were 2.34-3.39 ppm in
meal and below the method LOQ in oil processed from the RAC sample bearing quantifiable
vesidues. The proeessing data indicate that residucs of total quizalofop-P-ethyl may concentrate
slightly 1n meal (1.2x average processing factor) but residues do not appear to concentrate in
sunflower oil (<0.1x average processing factor).

TABLE C.3.  Residue Data from Sunflower Processing Study with Quizalofop-P-Ethyl
RAC Processed Total Rate PHI Total Quizalofop-P-Ethyt Processing
Commodity (1b ai/A) (days) Residues (ppm) ' Factor
Suntlowe: Seed (RAC) 0.604 60 2.45 -
Meal l 2.34,3.39 Lok, T4n |
Oil <0.05 (0.034), <0.05 (0.045) | <0.1x, <0.1x

Sunflower seed and meal were anatyzed with the SARS-98-06 method and o1l was analyzed using the XAM-38
nethod. The LOQ was 0.05 ppm: actual residue vaiue from the raw data is reported in parentheses.

D. CONCLUSION

The suntiower processing data indicate that residues of quizalofop-P-ethyl rnay concentrate
slightly in meal (1.2x average processing factor). Residues do not appear te concentrate in
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ﬁ@ (uzalofop-P-ethyl/128709/Nissan Chemmncal Industries, Lid./33906
@%% DACO 7.4.5/0PPTS 860.1520/0ECD ITA 6.5.4 and 1ITA 8.5
o Processed Food and Feed - Sunflower

sunflower oil {0.1x average processing factor). Acceptable methods were used for quantitation
of residues invon sunflower seeds and its processed commodities.

E. REFERENCES

CB Nos.: 2806, 2806, 2810, and 2811

Subject: UP# 5F3252/FAP# 6H5479 Quizalofop Ethyl (Assure®} on Soybeans.
Amendment Dates August 31, 1987

From: (3. Otakie

To: . Taylor

Date: 12/18/87

MRI1Ds: 40322401-40322413, 40336201, and 40337101

DP Barcodes: D220215, D220216, and D220217

Subject: PP# 3F4268/5H5720 - Quizalotop-P-ethyl ester (Assure II) on the Legume
Vegetables (Succulent or Dried) and Foliage of Legume Vegetables Crop Groups,
Sugar beet Tops, Roots, Molasses, and Cottonseed.

From: &, Griffith

To: R. Taylor and K. Whitby
Dated: 2113/96

MR 43804101

F. DOCUMENT TRACKING

Reviewer: §. Oonnithan

Date: June/ 13,2006

Petition Number: PP# 0F6076
EPA Reg. No. 33906-9

DP Barcode: 13310869

PC Code: 128709
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(Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906
DACO 74.1/7.4.2/0OPPTS 860.1500/0ECD IIA 6.3.1,63.2, 633 and IITA §.3.1,8.3.2, 833
Crop Field Trial - Flax

=3
-
Primary Fvaluator = . @{%%/
Date: June 13, 2006

S. Oonnithan, Biologist,
Registration Action Branch 2

Health Effects Division (7509 P) C/ﬁ@u \

Pecr Reviewer William Drew, Environmental Specialist Date: June 13, 2006
Registration Action Branch 2
Health Eftects Division (7509 P)

This Data Lvaluation Record (DER) was originally prepared under contract by Dynamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs ()PP) policies.

STUDY REPORT

45089201 Hoter, J. (2000) Magnitude of Quuzalotop-P-Ethyl and Quizalofop-P Residues in the
Raw Agricultural Commodity, Flaxseeds: Lab Project Number: SARS-99-10: 10857-1: SARS-
99-MN-10. tInpublished study prepared by Stewart Agricultural Research Services, Inc., and
Ricerca, Inc. 1396 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Ltd. has submnitted field trial data for quizalofop-P-ethyl on flax
sced. Four trials were conducted in Zones 5 (MN and ND; 1 trial each) and 7 (ND: 2 trials)
during the 999 growing season.

At each test location, two postemergence broadcast applications of a 0.88 Ib/gal emulsifiable
concentrate (EC) formulation of quizalotop-P-cthyl (Assure 1; EPA Reg. No. 352-541) were
made with : - 10 8-day retreatment interval (RTT), for a total seasonal application rate of ~0.161
Ib ai’A. All applications were made using ground equipment in spray volumes of 13-20 gal/A.
Samples of flax sced were harvested 70-74 days after the last application.

Samples of flux seed were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-ethyl
and its acid metabolite, quizalofop-P) using an high performance liquid chromatography (HPLC)
method {Mothod No. SARS-98-06). This method is adequate for data collection based on
acceptable method recoveries conducted prior to and concurrent with the analysis of treated
samiples. 'The validated limit of quantitation (LOQ) was 0.05 ppm for flax seed. We note that
based on the hydrolysis procedures of Method No. SARS-98-06, all reported results for total
quizalofop-P-ethyvl residues would include residues of both the R and S enantiomers of
quizalotop-cthy! and quizalofop.

DP Barcode 173 11863/MRID No. 45089201 Page | of §
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iguell  OQuizalofop-P-ethyl/128709/Nissan C hemical Industries, L.td./33906
gg.ﬁg DaC0 7.4.1/7.4.2/0PPTS 860.1500,0ECD DA 6.3.1,63.2,6.33 and [TTA 8.3.1,8.3.2,8.3.3
-~ Crop Field Trial - Flax

The maximum storage duration of samples from harvest to analysis was 57 days (1.9 months) for
flax seed. Storage stability data are available for cottonseed and canola (D220215-17, 2/13/96,
F. Griffith) which may be translated to flax seed to support the storage conditions and durations
of sarnples from the submitted flax sced field trials.

Residues ot total quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) in/on all
samples of tlax seced harvested 70-74 days after application.

No residue decline study was included in the submission; these data are not required because
residues were nonquantifiable in/on mature samples.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the field trial residue data are classified
as scientificaily acceptable. The acceptability of this study for regulatory purposes 15 addressed
in the U, &5 EPA Residue Chenustry Summary Document [D310869].

COMPLIANCE

Signed anc dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations trom regulatory requirements were reported which
would has ¢ a1 impact on the validity of the study.

DP Barcode D2 10569/MRID No. 45089201 Page 2 of 8
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Crop Field Trial - Flax

136

A. BACKGROUND INFORMATION

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses
in cropped. and non-cropped land areas, and 1s applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture of R and S enantiomers,
and the R-cnantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties of quizalofop-P-ethyl are suminarized in Tables A.1 and A. 2.

TABLE A1, Tesi Compound Nomenclature.

Chermical struciur

0
. |
(]\\]r//;\“i /Nj el | 0“‘[’ "J\‘O/\\ CH,
\\\ﬁ,_/‘L N J/ 2N o s CH,

Common narme

Quizalofop-P-cthyl

Company experimental name

Not provided

TUPAC rame

ethyl (R)-2-[ 4-({6-chloroquinoxalin-2-ylJoxy)phenoxy]propanoats

CAS name

(2R)-2-[4-[(6-chtoro-2-quinaxalinylloxy]phenoxylpropancic acid, ethyl ester

CAS registry number

100646-31-3

End-use procact {EP)

0.88 th/zal EC formulatdon (EPA Reg. No. 33906-9)

TABLE A.Z. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl.

Parameter

Value Reference

Melting poini

76.0-77.0 °C (pure form) CB Nos. 5852 & 5853,

pH

8.6 (1(% Aqueous siurry) 3/29/90, W, Hfl?.C]

Density

1.35 gfom’ at 20 °C (pure form)

Warer solubifin

0.4 ppm (20 °C)

Solvent <oluhilits

L at 20 °C

acetone n50
henzene H80
carbon disulfide H6(0)
chloroform 1350
cyclohexanone 440
dichloromethanc 1970
dimethyl sulfoxide 200
cthanol 22

n-hexane 5

methano! 22

tetrahydroturan 1160
toluene 430
xylenc 360

Vapor pressure

8.3 x 107 mm Hg (20 °C)

Dissociation constant, pK,

Not applicable

Octunol/warcr partition coefficient

log Pew = 4.60

UV visible absorpton spectrum

Nat availabte

DP Barcode DY INZESMRID No. 45089201 ' Page 3 of §
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Quizalofop-P-gthyl/128709/Nissan Chemical Industries, 1.td./33906 -
DACO 7.4.1/7.4.2/0PFTS 860.1500/0ECD (1A 6.3.1,6.3.2, 633 and ITIIA 8.3.1,83.2. 833
Crop Field Trial - Flax

B. EXPERIMENTAL DESIGN
B.1. Studyv Site Information

- The study site details are summarized in Table B.1.1. The actual temperature recordings were
within average historical values for the residue study period for all trials. The actual rainfall
average in the spring was above the historical rainfall average at all sites which delayed planting;
however, this did not have a significant impact on the crop growth and development at any trial.
[rrigation wax not used at any site.

TABLE B.1.1. Trial Site Conditions,
Trial Identification: City, State; Year Soil characteristics ’
{Trial ID No.) Type 0 OM 2 l pH CEC?

Dalicn, MN; 1999 7 SARS-99-MN-10) Loam N/A Y

Northwood, NID: 1999 (SARS-99-ND-10A) Loain N/A

New Rockferd. NE;, 1999 (SARS-99-ND- Sandy loam N/A

10B)

Velva, ND; 1999 (SARS-99-ND-10C) Loam N/A

These paramezars are not applicable since they do not affect the proposed use pattern for this chemical.
Organic matte:

Cation exchange capacity

Not applicablc

e

TABLE B.1.2.  Stady Use Pattern.
Trial ldentification: EP' Application
(; it)_”’ State;' ear Method; Timing Volume Rate RTI Total Tal?k Mix/
( Trial ID N (GPA) 2 (lb a]/A) (days} Rate Ad]uvants
(Ib ai’A)
Dalton. MN; 1994 0.88 }1. Broadcast foliar; pumerous © - 20.0 0.080 - 0.161 NIS ?
(SARS-09-MN-11) Ib/gal | leaves |
EC 2. Broadcast foliar; numerous | 20,0 0.081 7
L leaves ;
Northwood. NI 1999 0.88 1. Broadcast foliar; start of 20.1 0.081 — 0162 NI&
(SARS-99-510-114) Ib/gal | branching
- EC {2 Broadcast foliar; branching | 20.0 0.081 8
Mew Rockford. NiD; 0.88 | 1. Broadcast foliar; branching | 20.1 0.081 - 0163 NIS
1999 (SARS-9U.ND- b/gal |2 Broadeast foliar: branching | 19.6 0.079 7
oy EC
Velva, ND; 19499 0.88 | 1. Broadcast foliar; vegetative] 15.0 0.082 -—- 0.164 NIS
(SARS-99-ND- [0 tb/gal |2 Broadcast foliar: vegetative| 15.0 0.082 7
EC

" Ind-use Produci: EPA Reg. No. 352-541
'j' Gallons per acre
© Non-1onic sarfactant; added to all spray mixtures at 0 25% viv.

DP Barcode 113 10869/MRID No. 45089201 Page 4 of 8
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A#f  OQuzalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td./33906
Fgoff PAUO 7A1/742/0PPTS 860.1500/0ECD 1A 6.3.1,6.3.2, 6.3.3 and HIA 8.3.1,8.3.2, 833
7 7 rop Field Trial - Flax

Table B.1 2 sumunarizes the use pattern followed in the study. At each test location, two
postemergence broadcast applications of a 0.88 1b/gal emulsifiable concentrate (EC) formulation
of quizalotop-P-ethyl (Assure [{; EPA Reg. No. 352-541) were made with a 6-8 day RTI for a
total seasonal application rate of .161-0.164 Ib ai/A. All applications were made using ground
cquipment i spray volumes of 15-20 gal/A, mixed with a non-ionic surfactant, The label
proposes a preharvest interval (PHI) of 70 days. The tnial numbers and geographical locations
are summarized in Tables B.1.3.

TABLE B.1.3.  Trial Numbers and Geographical Locations.
NAFTA Flax seed

Growing Submitted Requested '
Zonus

E/)

Canada U,

(VLI REC RV J A S A

883

-~
[
-

10
11
12
13
14
15
16
17
18
19
20
21
Total R e N EE AR R T
As per QPP TS 2601500, Tables 1 and 5 for flax,

We note that a fifth trial was initiated in SD; howcver, samples from this trial were not analyzed
because development of the crop was adversely aftected by the spray drift from an adjoining area
applied with slvphosate. Information concerning the SD trial is not presented herein.

DP Rarcods 3 11869/MRID No. 45089201 Page 5 of 8
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uizalofop-P-ethyl/128709/Nissan Chemical Industries, [1d./33906
DACO 7.4.1/74.2/OPPTS 860.1500/0ECD IIA 6.3.1.6.3.2, 633 and ITA 831, 83.2. 833
Crop Field Trial - Flax

B.2. Sample Collection, Handling, and Preparation

Single untreated and duplicate treated samples of mature flax seed were collected by hand or
mechanically from each field trial; flax seed was harvested 70-74 days after application. All
samples were frozen within 3 hours of sampling and shipped frozen to Ricerca, Inc. {Painesville,
OH) for residue analysis. Samples were stored frozen (-23 to -20 °C) at the analytical laboratory
unti! analysis: sarnples were homogenized in the presence of dry ice prior to analysis.

B.3.  Analytical Methodology

Samples of tlax seed were analyzed for residues of quizalofop-P-ethyl (the total of the parent
quizalotop-P-ethyl and its acid metabolite quizalofop-P) using the HPLC method (Method No.
SARS-98-(6). A brief description of the method is included below; for a complete description of
the method. refer to the DER for MRID 44967703.

Brietly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P-
ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was
acidified and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned
up by gel pernneation chromatography (GPC). The GPC eluate was concentrated and redissolved
in hexane for HPLC analysis with fluorescence detection. Residues were reported as quizalofop-
P-ethyl equivalents using a molecular weight conversion factor of 1.917. The validated LOQ
was 0.05 pom: for flax seed.

In addition (o concurrent method validation, the petitioner conducted method validation with flax
seed priot to the analysis of the field samples; these data are reported with the concurrent method
validation data in Table C.2.

We note that based on the hydrolysis procedures of Method No. SARS-98-06, all reported results
for total guizalofop-P-ethyl residues would include residues of both the R and S enantiomers of
quizalotop-ethyl and quizalofop.

C. RESULTS AND DISCUSSION

Sample storage conditions and durations are summarized in Table C.1. The maximum storage
interval oi samples from harvest to analysis was 1.9 months for flax seed. Storage stability data
are availabic {or cotton seed and canola indicating that residues of quizalofop-ethyl and
guizalofop are stable during up to 36 months, respectively, of frozen storage (D220215-17,
2/13/96, F. Griftith). These data may be translated to support the storage conditions and
durations ! samples from the tlax crop field trials.

Method validation and concurrent recovery data are presented in Table C.2. Samples of flax
sced were analvzed for residues of quizalo fop-P-ethyl and quizalofop-P using the HPLC method,

DP Barcode 23 10860/MRID No. 45089201 Page 6 of 8
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Bef Ouizalofop-P-ethyt/128709/Nissan Chemical Industries, [td /33906
&, DACO 74.1/7.42/0PPTS 860.1500/0ECDTTA 031,632,633 and TTTA 831, 8.3.2,8.3.3
~ Urop Field Trial - Flax

(Method No. SARS-98-06). This method is adequate for data collection based on acceptable
concurrent method recovery data; recoveries ranged 88-98% for flax seed fortified with
quizalotop-P-ethvl at 0.05 and 5.0 ppm. n addition, adequate method recovery data were
obtained prior {0 analysis of the field trial samples; recoveries ranged 86-97% for flax seed
fortitied with quizalofop-P-ethyl or quizalofop-P at 0.05 and 5.0 ppm. The validated LOQ was
0.05 ppm. Apparent residues of total quizalofop-P-ethyl were below the LOQ in/on four samples
of untreated tlax seed.

TABLE C.1. Summary of Storage Conditions.

Maurix Storage Storage Duration Interval of Demonstrated
Temperature (°C) ! Storage Stability
Flax seed -23t0-20 39-57 days Quizalofop-ethyl and quizalofop are stable in/on
{1.3-1.9 months) | frozen soybean seed for up to 4% and 36 months,
respectively.

Actual storage duration from collection to analysis; samples were analyzed within 2-4 days of extraction.

TABLE C.2. Summary of Method Validation and Concurrent Recoveries of Quizalofop-P-Ethyl and
Quizalofop-P from Flax Seed.

Matiix Analyte Spike level Sampie Recoveries Mean [SD] (%)
(ppm) size_(n) (%o)
Method Validation

TFlax secd Quizalofop-P-ethyl 0.05 3 90, 94, 97 93 [2.5]

5.0 3 91,94, 94

Quizalofop-P 0.05 3 86, 93,94 92 {4.6]
5.0 3 86, 87,97
Concurrent Recoveries

Fax seed (Quizalofop-P-ethyl 0.05 2 02,98 94 [4.6]

50 2 88,97

TABLE C.3. Residue Data from Flax Field Trials with Quizalofop-P-Ethyl.

Trial tdentficsion. City, Zone | Crop; Variety | Commodity Total Rate PHI Total Quizalofop-P-
State; Year (Trial 10 No.) or Matrix {Ib ai/A) (days) Ethyl Residues (ppm) '
Dalton, MN; 1969 5 Flax; Neche Seed 0.161 74 <().05, <0.05

{ SARS-99-MMN-10j

Northwood, ND; 19469 5 Flax, Ohmega Seed 0162 " <008, <0.05
(SARS-99-NI)-1{:A)

New Rockford, N 1999 7 Flax; Omega Seed 16l 740 <105, <0.05
{SARS-99-NI-108)

Velyi, ND; 1994 7 Flax; Neche Secd 0.164 70 =005, <(,05
(SARS-99-ND-10C}

The validated acthed 1200 was 0.05 ppm for flax sced.

Residue dati from the flax field trials are reported in Table C.3 and a summary is presented in
Table C.4. "he residues of total quizalofop-P-cthyl were less than the method LOQ (<C.05 ppro)
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%!&"ﬁ Quizalofop-P-ethyl/128709/Nissan Chemical Industries, 11d /33906
» DACO 7.4.1/7.4.2/0PPTS 360 1500/0LECD 1A 6.3.1,6.3.2, 6.33 and ITIA 8.3.1, 8.5.2, 8.3.3
' Crop Feld Tnal - Flax

in/on flax seed harvested 70-74 days following postemergence broadcast applications of the 0.88
Ih/gal EC tormulation, at a total rate of 0.161-0.164 ppm.

TABLE C.4. Summary of Residue Data from Flax Field Trials with Quizalofop-P-Ethyl.
Cormodity Toral Applic, PHI Residue Levels ' (ppm)
Rate {days) n Min. Max. |HAFT?| Median Mean Std.
(b ai/A) (STMdR’? [ (STMR)*|  Dev.
Flax, seed 6.161-0.164 70-74 3 <(.05 <0.05 (.05 <(0.025 <0.025 0

The LOQ wes 0 05 ppm. In calculating the median, mean, and standard deviation, half the LOQ was used for residues reported
'.:sciow the OO in Table C.3.
= Highest Average Field Trial,
" Supervised Trial Median Residue
' Supervised Trial Mean Residue

D. CONCLUSION

The submutiec flax field tnial data reflect the use of two postemergence (broadcast ground)
applications of a 0.88 1b/gal EC formulation of quizalofop-P-ethyl at a total rate of 0.161-0.164
b ai’A, with a PHY of 70-74 days for flax seed. An acceptable method was used for quantitation
of residues in'on Tlax seed.

E. REFERENCES

DP Barcode: D220215-217

Subject: P P4 3F4268/5H5720 - Quizalofop-P-ethyl ester (Assure 1I) on the Legume
Vegetables (Succulent or Dried) and Foliage of Legume Vegetable Crop Groups,
Sugar beet Tops, Roots, Molasses, and Cottonseed.

From: I°. Gmiffith

To: K. Taylor and K. Whitby
Dated: 2/13/96

MR1D: 43804101

F. DOCUMENT TRACKING

Reviewer: =. Qcnnithan
Date: June i 3. 2006

Petition Number: PP# OFo076
EPA Reg. No. 23906-9

DP Barcode 133108690

PC Code: 128706
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@-.g Quizalofop-P-Ethyl/128709/Nissan Chemical Industries, Ltd./33906

DACO 7.4.5/0PPTS 860.1520/0ECI) 11A 6.54 and [11A 8.5
bb

it R

_P_{_nﬁg‘_gssed Food and Feed - Flax
June 13, 20

Primary Evaluator  S. Oonnithan, Biologist.
Registration Action Branch 2

Health FEffects Division (7509 P) \'
%Q%“)
Peer Reviewer William Drew, Environmental Scientist ate: June 13, 2006

Registration Action Branch 2
Health Effects Division (7509 P)

This Data Evaluation Record (DER) was originally prepared under contract by Dvnamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OPP) policies.

STUDY REPORT

45089202 Hofen, J. (2000) Magnitude of Quizalofop-P-Ethyl and Quizalofop-P Residues in
Flaxseed und Processed Commodity, Meal: Lab Project Number: SARS-99-11: 010857-2: 99-
1820. Unpubiishzd study prepared by Stewart Agricultural Research Services, Inc., and Ricerca,
Inc. 391 p

EXECUTIVE SUMMARY

Nissan Chemical Industries, Ltd. has submitted a processing study with flax seed. In one trial
conducted in MN, flax seed was harvested 74 days following a single postemergence broadcast
application ot the 0.88 1b/gal emulsifiable concentrate (EC) formulation of quizalofop-P-ethyl
(Assure lI; EPA Reg. No. 352-541) at 0.323 1b ai/A (2x the field trial application rate) or 0.81 b
ai/A (5x the ficld tnal application rate). Flax sced treated at the highest application rate was
chosen for the processing study.

Samples ol {lax seed were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-ethyl
and its acid metabolite, quizalofop-P) using a high perforinance liquid chromatography (HPLC)
method (Method No. SARS-98-06). This method is adequate for data collection based on
acceptable concurrent method recoveries. The validated limit of quantitation (1.OQ) was 0.05
ppm for flax seed. We note that based on the hydrolysis procedures of Method No. SARS-98-
006, all reported results for total quizalofop-P-ethyl residues would include residues of both the R
and S enartivimers of quizalofop-ethyl and quizalotop.

The maximum storage duration of the study samples from collection to analysis was 1.2 months
for flax sced. Storage stability data are available for soybean seed (PP# SF3252, 12/18/87, G.
Otakic) which may be translated to support the storage conditions and durations of samples from
the submitted study.
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_ Quizalofop-P-Ethyl/128709/Nissan Chemical [ndustries, Ltd./33906
- % DACO 7.4.5/0PPTS 860.1520/0ECTY ITA 6.5.4 and HIA 8.5
‘% Processed Food and Feed - Flax

Residues ol total quizalofop-P-ethyl were iess than the LOQ (<0.05 ppm) in/on flax seed treated
at the exaggerated rate (5x the field trial application rate), therefore, raw agricultural commodity
(RAC) samples were not processed into meal.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the processed commodity residue data are
classified as scientifically acceptable. The acceptability of this study for regulatory purposes is
addressed 1n the 1J. S. EPA Residue Chemistry Summary Doeument [D310869].

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP). Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an rmpact on the validity of the study. ‘
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Quizalofop-P-Ethyl/128705/Nissan Chemical Industries, 1.td./33906
DACO 7.4.5/0PPTS 860.1520/0ECD 1IA 6.5.4 and 1T]A 8.5
Processed Food and Feed - Flax

A. BACKGROUND INFORMATION

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses
m cropped, ard non-cropped land areas, and is applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture of R and S enantiomers,
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties of quizalofop-P-ethyl are summarized in Tables A.1 and A. 2.

TABLE A1, Test Compound Nomenclature.

Chenveal structre

Cl N 0. ,,«”\O/\

'\f\* - = [ CH,
*%/H\ — S | CH,

N O ~
Comnon nanw Quiralotop-P-ethy!
Company experimental name Not provided
JUPAC namne ethyl (R}-2-[4-{(6-chloroquinoxalin-2-yl}oxy)phenoxy]propancate
CAS pame (2R}-2-[4-[(6-chloro-2-quinoxalinyl joxyIphenoxy]propanoic acid, ethyl ester
CAS registry number 100646-51-3
End-use product {1:8) .88 Ib/pat EC formulation {EF A Reg. No. 33906-9)

TABLE A.Z. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl.
Parameter Value Reference
Meili.ng pOiI'\l 76.0-77.0 °C (pure forin) CB Nos. 5852 & 5853,
pH 6.6 {1% aqueous slurry} 3/29/90, W. Huzel
Density 1.35 gfom’ at 20 °C (pure form)
Water solubiliy 0.4 ppra (20 °C)
Solvert solubiin, g/l at20°C

acelone 650

benzene 6EG

carbon disulfide 060

chloroforin 1350

cyclohexanone 440

dichloromethanc 1670

dimethyl sutoxide 200

ethanol 22

n-hexane 5

methanol 22

tetrahydrofuran 1160

toluene 430

xylene 360
Vapor pressur: 8.3 % 10" mm Hg (20 °C)
Dissoctation constant, pK, Not applicable
Octanol ‘water panition coefficient log Py = 4.66
UV/visible absorption spectrum Not available
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{uizalofop-P-Ethyl/128709/Nissan Chemical Industries, 1.td./33906
DACC 7T4.5/QPPTS 860 1520/0ECD ITA 6.5 4 and TIHTA 8.5
Processed Food and Feed - Flax

B. EXPERIMENTAL DESIGN
B.1. Application and Crop Information

Details of the use pattern followed in the study are provided in Table B.1.1. Two plots were
treated with a single postemergence broadcast application of the 0.88 Ib/gal emulsifiable
concentraie (EC) formulation of quizalofop-P-ethyl (Assure 11I; EPA Reg. No. 352-541), the plot
#1 at 0.323 I ai/A (2x the field trial application rate) and the plot #2 at 0.81 Ib ai/A {5x the field
trial application rate). The label proposes a preharvest interval (PHI) of 70 days. Only the flax
crop {reated at the 5x application rate was chosen for the proeessing study.

TABLE B.1.1. Study Use Pattern.

Trial Identification: Application

City. States Y i EP Method; Timing Volume | Rate | RTI? | Total Rate | Tank Mix/

{Tl!-:’il ID Now; (GPA)E (Ib a!/A) (days) |]b ai."A) Ad_]UVﬂl!tS
1204 0,323 N/A 0.323

Dalion, MN: 1065 0.88 Broadcast foliar; 2x) X-77

(SARS-99-M~-i1} | Ib/gal EC nuinerous leaves 1206 081 NA 081 (0.25%)

{5%)

End-use Procuct, FPA Reg. No. 352-341,
- Gallons per acwe
" Retreatment. tnicresl: not applicable (N/7A)Y because a single application was made.

B.2. Sample Collection, Handling, and Processing Procedures

Bulk flaxseed samples from the MN trial site were collected using a combine and shipped at
ambient temperatures within one day of harvest to Texas A. & M., Food Protein Research &
Development Center (Bryan, TX) for processing. Samples were stored frozen at the Food
Protein Research & Development Center. A subsample of the RAC sample was taken and
shipped frozen to Ricerca, Inc. for initial residue analysis. Flax seed samples were stored frozen
at the analyrical laboratory until analysis; samples (seed including hull} were homogenized in the
presence of dry ice prior to analysis. Because nonquantifiable residues of total qmzalofop-P-
ethyl were found in the RAC, the flax seed sample was not processed into meal.

B.3. Analytical Methodology

Samples of tlax sced were analyzed tor residues of quizalofop-P-ethyl (the total of the parent
quizalofop-P-cthyl and its acid metabolite quizalofop-P) using an HPLC method (Method No.
SARS-98-0n3. A brief description of the method is included below; for a complete deseription of
the method, refer to the DER for MRID 44967703,

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P-

cthyl and quizaiofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was
aciditied and partitioned with hexane to extract the MeCH(Q) and the hexane fraction was cleaned
up by gel peancation chromatography (GPC). The GPC eluate was concentrated and redissolved
in hexane for HPLC analysis with fluorescence detection. Residues were reported as quizalofop-

DP Barcode 93 840/MRID No. 45089202 Page 4 of 6
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Er Quezalofop-P-Ethyl/128709/Nissan Chemical Industries, 1.1d./33906
" ‘"g DACO 7.4.5/0PPTS §60.1520/0ECD 1A 6.5.4 and 1A 8.5
e Processed Food and Feed - Flax

P-ethyl equivalents using a molecular weight conversion factor of 1.917. The vahdated LOQ
was 0.05 ppn: for flax seed.

We note that based on the hydrolysis procedures of Method No. SARS-98-06, all reported results
for total quizalotop-P-ethyl residues would include residues of both the R and S enantiomers of
quizalofop-ethyl and quizalofop.

C. RESULTS AND DISCUSSION

Flax sced was harvested 74 days tollowing a single postemergence broadcast application of the
{1.88 Ib/gal ' formulation at (.81 Ib ai/A (5x the field trial application rate).

Sample storage durations and conditions are summarized in Table C.1. Flax seed samples were
stored frozen prior to analysis. The maximum storage duration of the study samples from
harvest 1o anatysis was 36 days (1.2 months). Storage stability data are available for soybean
seed indicating that residues of quizalofop-ethyl and quizalofop are stable during up to 48 and 36
months, respectively, of frozen storage (PP# 5F3252, 12/18/87, 5. Otakie). These data may be
translated o support the storage conditions and durations of samples from the submitted flax

study.
TABLE C.1. Swmmary of Storage Conditions.
Matrix Storage Actual Sterage Duration of Demonstrated
{(RAC or Fdract) Temperature “C) Duration ' Storage Stability
Flax secd (RA¢H Frezen 36 days Quizalofop-ethy! and quizalofop are stable in/on
i1.2 months} frozen soybean seed for up to 48 and 36 months,
respeclively.

Storage duration from collection to analysis. All samples were analyzed within 4 days of extraction.

Concurrent recovery data from the flax seed processing study are presented in Table C.2.
Samples of tlax seed were analyzed for residues of quizalofop-P-ethyl and guizalofop-P using an
HPLC method, Mcthod No. SARS-98-06. This method is adequate for data collection based on
acceptable concurrent method recovery data. Recoveries ranged 85-92% for flax seed fortified
with quizalotop-P-ethyl at 0.05 and 5.0 ppm. We note that additional method validation data for
flax seed fortitied with quizalotop-P-ethyl or quizalofop-P were submitted in conjunction with
the flax fieic trials (refer to the DER for MRID 43089201). The validated LOQ was ().05 ppm.
Apparent re-tdoes of total quizalofop-P-ethyl were below the method LOQ in/on one sample of
untreated flax seed.

TABLE C.2. Summary of Concurrent Recoveries of Total Quizalofop-P-Ethyl from Flax Seed
Matrix Spike level {ppm) l Sample size (n) LRecovcrieS (%o} Mean (%)
Flax seed 0.05 1 85 39

5.0 I 92

DP Barcode 17711869, MRID No. 45089202 Page 5 of 6
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(uizalofop-P-Fthyl/ 128709/ Nissan Chemical Industries, Ltd./33906
. DACO 7.4.5/0PPTS 860.1520/0ECD [IA 6.54 and 11TA 8.5
* Processed Food and Fead - Flax

Residues ot total quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) in/on flax seed
treated at the exaggerated rate (5x the field trial application rate), therefore, RAC samples were
not processed into meal,

TABLE C.3, Residue Data from Flax Seed Processing Study with Quizalofop-P-Ethyl.

RAC RAL or Processed | Total Rate PHI Total Quizalofop-P-Ethyl Processing Factor
Commodity {lb ai/A) {days) Residues {ppm)

Flax Seed (RAC) 0.81 74 <0.05 (0.047) --

The LOQ was 0 05 ppm for flax seed; the actual residue value is reported in parentheses.

D. CONCLUSION

Total quizalofop->-ethyl residues in/on flax seed were nonquantifiable following one
postemergence treatment at an exaggerated rate representing 5x the field trial application rate;
because residues were below the LOQ in RAC, it was not processed. An acceptable method was
used for guantitation of residues infon flax seed.

E. REFERENCES

CB Nos.: 2806, 2806, 2810, and 2811

Subject: PP# SF3252/FAP # 6H5479 Quizalotop Ethyl (Assure®) on Soybeans.
Amendment Dates August 31, 1987

From: G, Otakie

To: R. Taylor and Toxicology Branch

Date: 12/:8/87

MR s 40322401-40322413, 40336201, and 40337101

K. DOCUMENT TRACKING

Reviewer: %. Oornithan

Date: June 13, 2006

Petition Number, PP# OF6076
EPA Reg. No. 33606-9

DP Barcode: D310869

PC Code: 123700

DP Barcode D315%49/MRID No. 45089202 Page 6 of 6



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 82 of 136

Faf  Owzaiofop-P-ethyl/128709/Nissan Chemical Industries, L1d./33906
g DACO 741774 2/0PPTS 860.1300'0ECD 11A 6.3.1,6.3.2, 6.3.3 and ITIA 8.3.1, 832, 833

{3ap Field Trial - Wheat

S W/ -
_ i ) _ _ - @é:ﬁ’%’\m ‘E;A//
Primary Evaluator S, Oonnithan, Biofogist ate: June'13. 2006

Registration Action Branch 2

Health Effects Division (7509 P) ) o, X
C,:i ES é :/’)'\Jf.-"

Peer Reviewar William Drew, Envirommental Scientist Date: June 13, 2006
Registration Action Branch 2
Health Effects Division (7509 P)

This Data t:valuation Record (DER) was originally prepared under contract by Dynamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OFP) policies.

STUDY REPORT

45885801 Carringer, S. (2002) Magnitude of the Residue of Quizalofop-P-Ethyt and Quizalofop-
P in Wheat Raw Apgricultural and Processed Commodities: Final Study Report: Lab Project
Nurmber: 1CI-01-006-01: TCI-01-006-02: TCI-01-006-03. Unpublished study prepared by
Morse Laboratories, Inc. 593 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Ltd. has submitted field tnal data for quizalofop-P-ethyl on wheat.
Thirty-twe trials were conducted in the U.S.(15} and Canada(17) during the 2001 and 2002
growing seasor. The U.S. trials were conducted in Zones 2 (NC 1 trial), 4 (AR; 1 trial), 5 (KS,
NE, and ND: 3 tials), 6 (OK and TX; 3 trials), 7 (ND, NE, and SD; 3 trials), 3 (KS and TX; 2
trials), and 1. (1ID; 1 trial}. The Canadian trals were conducted in Zones 5 (ON; 2 trials), 7 (AB
and SK; 2 tnals), 7TA (AB; 3 trials), and 14 (AB, MB, and SK; 10 trials). Nine trials were
conducted o winter wheat and the remainder were conducted on spring wheat.

Al each test locanon, a single preplant broadcast application of a 0.88 1b/gal emulsifiable
concentrate (EC) formulation of quizaiofop-P-ethyl (Assure 11; EPA Reg. No. 352-541) was
made to the so1l surface at ~0.068 1b ai/A, on or the day before planting. All applications were
made using ground equipment in volumes of 4.9-20.7 gal/A. Samples of wheat forage were
harvested 21-209 days after application; samples of wheat hay were harvested 55-23 1 days afier
application and dried in the field for 1-10 days: and samples of mature wheat grain and straw
were harvested 90-272 days after application,

Samples of wheut matrices were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-
ethvl and its acid metabolite, quizalofop-P) using a high performance liquid chromatography
(HPLC) metaod (Morse Method Meth-147). This method is adequate for data collection based
on acceptabie method recoveries. The validated limit of quantitation (1.OQ) was 0.05 ppm and

DP Rarcode 11OS69/MRID No, 45885801 Page 1 of 14
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% Cuizaiofop-P-ethyl/128709/Nissan Chemical Industries, [4d./33906
% DACD 7.4.1/7.42/0PPTS 860.1500/0OECD 11A 6.3.1,6.3.2,633and ITTA 83,4, 832, 533
Crop Field Trial - Wheat

the defined Hmit of detection (LOD) was 0.017 ppm for all wheat matrices. We note that based
on the hydrolysts procedures of Morse Method Meth-147, all reported results for total
guizalofop-P-ethyl residues would include residues of both the R and S enantiomers of
quizalofop-ethiy! and quizalofop. |

The maxinum storage durations of samples from harvest to analysis were 7.2 months for wheat
forage, 6.8 months for wheat hay, 4.2 months for wheat grain, and 5.6 months for wheat straw.
Adequate storage stability data were submitted for wheat matrices (refer to the 860.1380 DER
for MRID 45885801 to support the storage conditions and durations of wheat sampies from the
submitted field trials.

Residues of 1otal quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) in/on all
samples of wheat forage harvested 21-209 days after application, wheat hay harvested 55-231
days after application, and wheat grain and straw harvested 90-272 days after application.

No residue decline study or aspirated grain fractions data were included in the submission,

These data are not required because application was made prior to crop emergence.

STUDYWAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the field trial residue data are classified
as scientificallv acceptable. The acceptability of this study for regulatory purposes is addressed
in the forthcoming U.S. EPA Residue Chemistry Summary Document, DP Barcode D310869.

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an inpact on the validity of the study.

DP Barceds 13 [0869/MRID No 45885801 Page 2 of 14
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%a’% Cuizalorop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906

; V@ DACO 7.4.1/7.4.2/0PPTS 860.1500:0ECD IIA A4.3.1, 6.3.2, 6.3.3 and 11TA 8.3.1,8.3.2, 8.3.3
= Crop Field Trial - Wheat

A, BACKGROUND INFORMATION

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perenmial grasses
in cropped, and non-cropped land areas, and is applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethy! is a racemic mixture of R and S enantiomers,
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical
propettics of quizalofop-P-ethyl are summarized 1n Tables A.1 and A. 2.

TABLE A.1. Test Compound Nomenclature.

Chetmnical strucinnm
Cl- P
™~ % I l CH,
\\,

Comnmon siatie Quizalofop-P-othyl

Comnpany experimenial name Not provided

IUPAC name ethyl (R)-2-[4-({6-chloroquinexalin-2-yhoxy)phenoxy]propanoate

CAS name (2R)-2-{4-](6-chloro-2-quinoxaliny})ox ylphenoxylpropanoic acid, ethyl ester
CAS registry number 100646-51-3

End-use produc: {EP) 0.88 1b/gal EC tformulation (EPA Reg. No. 33906-9)

TABLE A2, Physicochemical Properties of the Technical Grade Test Compound Quizalefop-P-Ethyl.

Parameter Value Reference
Melting point 76.0-77.0 °C (pure form) CB Nos. 5852 & 5853,
pH 6.6 (1% aqueous sturry] 3/26/90, W. Hazel
Dcnsity 1.35 gfem’ at 20 °C (pure formn)
Water sotubilit, 0.4 pp (20 °C)
Selvent sohuhility 2l.at20°C
acetone 650
benzene 68
carbun disuliide 660
chioroform 1350
cyclohexanone 440
dichforomethane 1970
dimethyt sulfoxide 200
ethanoi 22
n-hexane 5
methanol 22
tetrahydrofuran 1160
toluens 430
xylenc 160
Vapor pressure 8.3 x 10w Hg £20 °C)
Dissociation constant, pk, Not applicable
Cretanol/water partition coefficient log Pow = 4.60
LiV/visihie ahsorption spectrum Not gvailable

B. EXPERIMENTAL DESIGN

P Barcode D310R6O/MRID No_ 43885801 Page 3 of 14
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Aed

Crop Field Trial - Wheat

Quizalofop-P-ethyl/128709/Nissan Chemical industries, 1.td./33906
N DACO 7.4.1/7.4.2/0PPTS 840.1500/0ECD HA 6.3.1. 632,633 and ITITA 831,832,833

B.1. Study Site Information

The study site details are summarized in Table B.1.1.

TABLE B.1.1. Trial Site Conditions.

Trial teentification: City, State; Year

Soil characteristics '

(Trial ID No.) Type %oM® | pH | CEC]
Rose Hill, NC; 2001 (TCE-01-006-01) Loamy sand !
Proctor, AR; 2001 (TCI-01-006-02) Silt loam N/
York, NE; 2001 (TCI-01-006-03) Silt loam N/A
New Rockford, ND: 2001 (TCI1-01-006-04) Loam N/A
Andale, K§, 2061 (TCI-01-006-05) Silt loam N/A
Shetfieid, ON; 2001 (TCI-01-006-06) Silt loam N/
Branchton, ON; 2001 (TCI1-01-006-07) [oam N/A
Brookshire, 1%, 2001 (TC1-01-G06-08) Sandy lomn N/A
Grand Isfand. NE; 2601 {TCI1-01-006-09} Silt loam N/A
Lake Andes, S0, 2001 (TCI-01-006-10) Silty clay loam N/A
Velva, ND. 2001 (TCE-01-006-11) Loam N/A
Conquest, 5K; 2001 (TCI-01-006-12) Sandy loam N/A
Delisle, SK; 2001 (TC-01-006-13) Loam N/A
Taber, AB; 2001 { TC1-01-006-14) Loam N/A
Warner, Al 20601 (TCI-01-006-15) Clay loam N/A
Barnwell, A3; 2001 (TC1-01-0006-16) Sandy loam N/A
Greensburg, Kx; 2000 (TCI-01-006-18) Silt Toam N/A
Eakly, OK: 2061 (TC1-01-006-19) Sandy {oam N/A
Uwalde, TX: 2001 {TCI1-01-006-20) Clay {oam N/A
Levelland, TX; 2001 (TCI-01-006-21} Sandy loam IN/A
Littlefield, TX, 2001 (TCI-01-006-223 Loam N/A
Payette, 113, 20011 (TC1-01-006-23) Loam NA
Brookdale, MB; 2001 {TCH-0]-006-24) Loam/clay loam NIA
Clanwillizm, MB; 2001 {TCI-01-006-25) Clay oam N/A
Edmonton; AB, 2001 (TCI-01-006-26) Clay loam N/A
Wetaskiwr, AB; 2001 (TCI-01-006-27) l.oam MN/A
Wakaw, SK; 2001 (TCI-01-006-28) Silty loainsJoam N/A
Minto, MB; 2001 (TCI1-01-006-29) Loam/clay loam N/A
Luncombe, AB; 2001 (TCE-01-006-30) Silt loam N/A
Lancombe, AB; 2001 (TCI-01-006-31) Silt foam N/A
Rosthern, SK; 2001 (TCL-01-006-32) Clay’ loam N/A
Hephbum, SK; 2007 (TCI-01-006-33) Clay! loam /A

These pa ameiers are not applicable since they do not affect the proposed use pattern for this chemical.

Oyrganic smalfer
Cation crchange capacity
Mot appleable

&l ra

The actual temperature recordings were within average historical values for the residue study
period with the exception of 2 trials (-02 and -20) in which a spring [reeze caused some crop
injury; 1he petitioner noted that sufficient crops were available at these two trials to provide
adeyuale sample for the study. The actual rainfall average was below the historical vainfall

TP Barcode 133 19869/ MRID No. 45885801
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Beg  uizalofop-P-ethyl/12870%/Nissan Chemical Industries, 11d./33906
g DACO 7.4.1/7.4.2/0PPTS 860.1500/0FCD (1A 6.3.1.6.3.2,6.3 3 and 11IA 8.3.1, 8.3.2, 8.3.3
Urop Field Trial - Wheat

average at many sites; however, this did not have a significant impact on any site, with the
exception of one trial conducted in K8 (TCI-01-006-17) in which the crop was lost due to
drought conditions. Information and further results for this trial are not presented herein.
Imigation was used to supplement rainfall in 10 trials.

The use pattern followed for the study is summarized in Table B.1.2. At each test location, a
single preptant broadcast application of'a 0.88 Ib/gal emulsifiable concentrate (EC) forimulation
of quzalotop-P-ethyl (Assure II; EPA Rep. No. 352-541) was made to the soil surface at 0.065-
0.073 b a1’ A. on or the day before planting. All applications were made using ground
equipment (0 spray volumes of 4.9-20.7 gal/A | contaiming a petroleum-based crop o1} concentrate
adjuvant. The label did not propose a preharvest interval (PHI) for the raw agricultural
commodify {RAC), wheat grain.

TABLE B.1.2. Study Use Pattern.

Application
LOC“IHO‘):_ (.'1!y,“.>'1.'iic; . Method; Volume Rate RTI | Total Rate Tan.k Mix/
Year, (hrial 1D EP Timing (GPA)" | (b ava) | (days) | (baya) | Adivvants
Rose Hill, NuU7ro0t 0.88  jPreplant broadeast; one day 15.2 N.069 Na* 0.069 Crop Oil ?
{1C1-01-006-01) b/gal EC| prior to planting
Proctor, ARL 2007 0.88 [ Preplant broadcast; one day 16.2 LGS NA 0.068 Crop Oil
(TC1-01-006-02 Ib/gal EC| prior to planting
York, NE; 2001 0.88 | Preplant broadcast. one day 199 0.068 NA .068 Crop Oil
(TCL-01-006-012) ib/gal EC | prior to planting
New Rockfoed. WD 2001 0.88 | Preplant broadcast; one day 5.0 0.069 NA 0.06% Crop Oil
(TC1-01-006-04) Ib/gal EC | prior to planting
Andale, K5, 2001 0.88 | Preplant broadeast; one day 1.2 0.008 NA 0.06% Crop Oil
(TC1-01-D0-0:3 Ih/gal EC ] prior to planting
Sheffield, ON; 2001 0.88 | Preplant broadcast; one day 15.6 0.06% NA 0064 Crop Oil
{(TC1-01-006-0n1 Ih/gal EC | prior to planting
Branchion, i(3N; 204 0.8% Prephant broadcast; one day 158 0.067 NA G.067 Crop Oil
{[C1-07-006-1:77 Ib/gal EC |prior to planting
Brookshire, Tx; 2001 0.88 | Preplant broadeast, on the 507 0.009 NA (.06 Crop i)
(TCL-G1-000-0 8 h/gal EC{ day of planting
Grand Islapd. NE; Z001 0.88 | Preplant broadcast; on the 5.0 0.067 NA H.067 Crop Oil
(TCEOL-000-09) Ib/gal EC | day of planting
Lake Ande-, S0 2001 0.88 | Preplant broadcast; one day 170 0.067 NA 0.067 Crop Ol
(TCI-01-(0H- 1103 Ib/gal EC | prior o planting
Velva, NIV, 2003 0.88 I Preplant broadeast; one day 152 0.069 NA 0,009 Crop Oil
{YCL-01-006-113 Ib/gal EC| prior to planting
Conquest, SK: 200! (.88 i Preplant broadcast; one day 4.9 0.067 NA 0.067 Crop Qil
(TC1-01-006-123 Ib/gal EC| prior to planting
Drelisle, Sk 2l 0.88 | Preplant broadeasy; one day 123 0.068 NA 0D.0658 Crop Off
CUCL-UT o 12 Ib/gal ECY prior fo planting
Taber. AB 2003 0.88 | Preplant broadeast; one day 10,0 0.069 NA 00:9 Crop Oil
{TCI-01-006- 4 1b/gal EC{ prior to planting
Warner, Af3: 2001 0.88 ¥ Preplant broadeast: one day 10,8 0.069 NA 0.069 Crop O
(TCI-01-006- 57 Ib/gal EC| prior to planting
Banwell. A3, 20CH (.88 | Preplant broadcast: one day 107 }.068 NA 0.068 Crop O]
(TC1-01-Uto- To; b/gal EC}prior to planting
Greensbury, . 2001 (.88 | Preplunt broadeast; one day 109 0.066 NA 0.066 Crop Oil
(TCI-03-000-18y thigal EC ] prior 1o planting
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i a&% Ouizalotop-P-cthyl/128709/Nissan Chemical Industries, Ltd./33906
E gﬁg@ DNACO 7.4.1/7.4.2/0PPTS 860.13N0/0ECD TA 6.3.1, 632,633 and [TTA 8.3.1,83.2, 833
= CUrop Iield Trial - Wheat

TABLE B.1.2. Study Use Pattern.

Application
Location: City. & .ale; : Method; Volume Rate | RTi® | Total Rate| 1ank Mix/
Year, {Tral 1) EP Timing (GPAY® | (ibai/A) | (days) | (Ibaiia) [ Adiuvants
Eakly, OK; 2091 0.88 | Preplant broadcast; one day 12.8 0.067 NA 0.067 Crop Qil
(TC1-01-006- 149} Ib/gal EC| prior to planting
Uvalde, TX; 2601 0.88 § Preplant broadcast; ene day 17.6 0.067 N.A 0.067 Crop Ot
(TCl-01-006-207 th/gal EC ] prior 1o planting
Levelland, 7 2001 0.88 | Prepiant broadcast; one day 2001 0.069 NA (0.069 Crop Oil
(TCL-0L-006-21) 1b/gal EC| prior to planting
Littiefield, T, 200) (.88 ] Preplant broadcast; one day 202 0.069 NA 0.069 Crop Ol
(TC1-01-006-22; Ib/gal EC| prior 1o planting
Pavetie, 1D: 2001 0.88  f Preplant broadcast; one day 207 6.071 NA 0.071 Crop Oil
(TCL-01-006-22 tb/gal EC| prior 10 planting
Brouvkdale, MB: 2047 0.88 | Preplant broadcast; on the 119 0.066 NA 0.G66 Crop Oi}
(TCRGT-006- 24+ Ib/gal EC | day of planting
Clamwillian:, M3 2001 0.88  }Preplant broadcast; one day 1.y 0.066 NA 0.066 Crop il
(TCI-01-006-23, tb/gal EC| prior to planting
Edinonton; ARB: 100 0.88 ] Preplant broadeast; one day iR 0.069 NA 0.004 Crop Qij
(TCL-O1-006-200) 1b/gal EC{ prior to planting
Wetaskiwin, A%, 2001 (.88 | Preplant broadcast; once day 1.2 0.065 NA 0.0658 Crop Oil
(TC1-01-0066-27 Ib/gal EC{ prior to planting
Wakaw, SK. 2001 0.88  } Preplant broadeast; one day 5.3 0.073 NA 0.073 Crop Oil
(TCI-01-006-28) ib/gal EC | prior to planting
Minto, MB; 2001 0.88 Preplant broadcast; one day 51 3.069 NA 0.069 Crop Oi]
{TCL-0Y-000-25) 1b/gal EC]prior to planting
Lancombe. AR 2004 .88 | Preplani broadcast: one day 108 0.070 NA 0070 Crop Oil
(TCL0Y-000-240) th/gal EC| prior to planting
Lancombe. A 2001 0.88 | Preplant broadcast; one day iG.6 0.068 NA 0.068 Crop Oil
(TC1-01-006-31) Ib/gal EC| prior to planting
Rosthern, sk 2001 0.83 | Preplant broadeast; one day 16 (.069 NA 0.06% Crop Oi}
(TCI-01-0f0- 225 Ib/gal EC| prior to planting
Hepburn, S T 0.88 | Preplant hroadeast; oue day 143.8 0.070 NA 0.670 Crop O
{TCR01-000-5 34 tb/gal EC]prior te planting

" End-use Prioisc: EPA Reg, No. 352-541

* Gallons pe: auit

© Retreatiment Tutervil

TNA L Notapalicabie

" Petroleun: hased crop ofl; added to all spray mixtures at 9% viv,

Details of the number of tnals and geographical locations are summarized in Table B.1.3.

TABLE B.1.3. Trial Numbers and Geographical Locations.

NAFTA Wheat
Growing Submitted Requested |
Zores

(Canada LS.
|
14
2 1 i (i}
4 1 LD
S 5 z 5 (3

Rl
-

DP Barcode 13311 0869/MRID No. 45835801 Page 6 of 14
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Cuizalofop-P-ethyl/ 128709/ Nissan Chemical Industries, [td./33906
A.d DACO 7.4.1/7.4 2/0PPTS 860.1500‘OECD TTA 6.3.1.6.3.2, 6.33 and ITIA 8.3.1. 8.3.2, 8.3.3
Lrop Fisld Trial - Wheat

TABLE B.1.3.  Trial Numbers and Geographical Locations,
NAFTA Wheat
E}rm\-'ing Submitted Requested !
Zones
Canada s,
5B
0 1 {2 near the border between Zones ' (RS
6 and 8)

5 7 5(4)

TA 3 {2 near the border between Zones
7 and 7A)
8 3 64
9
10
11 1 1)
12
13
14 [14; 0
15
16
17
15
{9
20
21
Total R T T T T ey
As per OPPTS £640.1500, Tables | .and 5 and Directive 98-02: Section 9 for wheat as an individual crop; the values in
parcnheses i ser ta 25% reduction in the number of trind s required, due w pesticide use resulting in no quantifiable residues.

B.2. Sample Collection, Handling, and Preparation

Single untreated and duplicate treated samples of the wheat matrices were collected by hand or
using a thresher/combine from each field trial. The PHI of wheat matrices were: (1) wheat forage
at the 6-8 1nch stem elongation (jointing) growth stage at 21-54 days for spring wheat and 66-209
days for winter wheat; (i1) wheat hay at the early flowering (boot) 1o soft dough stage at 55-84
days for spring wheat, and 141-231 days for winter wheat); (111) mature wheat grain and straw at
90-132 davs for spring wheat and 177-272 days for winter wheat. Wheat forage and hay samples
were driec ir: the field for 1-10 days before collection. All samples were frozen within 5 hours
of sampling and shipped frozen to the Morse Laboratories, Inc. (Sacramento, CA) for residue
analysis. samples were stored frozen (-20 £ 5 °C) at the analytical laboratory unti! analysis,
samples v ere hemogenized in the presence of dry ice prior fo analysis,

DP Barcode P13 10869/MRID No. 45885801 Page 7 of 14
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el Ouizalotop-P-ethyl/128709/Nissan Chemical Industries, L1d./33906
% [DACO 7.4 1/7.4.2/0PPTS 860.1500/QECD ITA ©.3.1,6.3.2,633and IHA 831,832 3313
" Crop Field Trial - Wheat

B.3. Amnalvtical Methodology

Samples ot wheat forage, hay, grain, and straw were analyzed for residues of quizalofop-P-ethyl
(the total of the parent quizaiofop-P-ethyl and its acid metabolite quizalofop-P) using an HPLC
method (Morse Method Meth-147). A description of the method 1s included below; for a
complete description of the method, refer to the D310869 DER for Residue Analytical Method —
Alfalfa, Barfev. and Wheat Commaodities. MRIDs 45885803 and 45858504.

Brietly, sampies were refluxed with methanolic potassium hydroxide to convert quizalofop-P-
ethyl and quizalofop-P residues to 2-methoxy-6-chloroguinoxaline (MeCHQ). The solution was
acidified and partitioned with hexane to extract the MeCHQ) and the hexane fraction was cleaned
up by gel permeation chromatography {GPC); the hexane fractions of wheat hay and straw were
cleaned up by silica solid-phase extraction prior to GPC cleanup. The GPC eluate was
concentrated and redissolved in acetonitrile/water tor HPLC analysis with fluorescence
detection, Residues were reported as guizalofop-P-ethyl equivalents using a molecular weight
conversion factor of 1.917. We note that based on the hydrolysis procedures of Morse Method
Meth-147. ali reported results for total quizalofop-P-ethyl residues weould include residues of
both the R and S enantiomers of quizalofop-ethyl and guizalofop. The validated LOQ was (.05
ppm for witewt forage, hay, grain and straw, and the detined LOD was 0.017 ppm for ali
Marrices.

We note thar the petitioner caleulated 1LOQ and LOD values for each wheat matrix using the
standard deviation of method recoveries at the LOQ. But, for reporting the results, the petitioner
used the validated LOQ vatue of 0.05 ppm (higher than calculated LOQs) and the defined L.OD
value of ) 917 ppm (higher than calculated LODs).

Concurrent method validation data were collected for the wheat matrices (see Table C.2),
including a! the defined LOD level. Recoveries at the LOD fortifieation level were 58-125% m
wheat forage, hay, grain and straw. These data were collected to verity the LOD and are not
incladed wilh the concurreni method recovery data in Table C.2.

C. RESULTS AND DISCUSSION

Sample storage conditions and intervals are summarized in Table C.1. The maximum storage
intervals of samples from harvest to analysis were 220 days (7.2 months) for wheat forage, 207
days (6.8 months) for wheat hay, 128 days (4.2 months) for wheat grain, and 169 days (5.6
months) for wheat straw. To support sample storage conditions and intervals, the petitioner
included storage stability data on wheat matrices (D310869; Storage Stability — Wheat; DER for
MRID 45885801). These data demonstrate that residues of quizalofop-P-ethyl and quizalofop-P
arc stablc 1n/on wheat forage, hay, grain. and straw stored frozen for ~11-13 months.

TP Barcende 193 10869/ MRID No. 45885801 Pape 8 of 14
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@% uizale fop-P-ethyl/128709/Nissan Chemical Industries, 1.td./33906
~§ DACO 7.4.1/7.4.2/0PPTS 860.1500/0OECD 1A 6.3.1,6 3.2, 6.3.3 and IHA 8.3.1, 8.3.2,3.3.3
Crop Field Trial - Wheat

TABLE C.1, Summary of Storage Conditions.
Matrss, Storage Actual Storage Interval of !Dem(mstrinted
Temperature (°C) Duration ’ Storage Stability

Wheat, forag 20+5 63-220 days (2.1-7.2 months) { Quizalofop-P-ethy] and quizalofop-P are stable

Wheat, hay 50.207 days (1.9-6.8 months) infon fortified wheat forage and grain stored

Whes —— - o n " frozen for { 2.7 months, and wheat hay and
heat, grair . 32128 days (1142 months) b oo stored frozen fer 11.2 months.

Wheat, straw 68-169 days (2.2-5.6 months)

_ Actual storuge duration from collection to analysis; samples were analyzed within 4-16 days of extracrion.
" D3IGROY Sterage Stability DER for MRID 45885801

Concurrent method recovery data are presented in Table C.2. Wheat matrices were analyzed for
residues of quizalofop-P-ethyl and quizalofop-P using an HPLC method (Morse Method Meth-
147). The mcthod is adequate for data collection based on acceptable concurrent method
recovery data; overall recoveries ranged 70-95% for forage, 71-98% for hay, 72-98% for grain,
and 64-95%; {or straw fortified with quizalofop-P-ethyl or quizalofop-P at 0.05-0.20 ppm. The
validated [.0Ox) was 0.05 ppm for wheat commodities. Apparent residues of total quizalofop-P-
cthy! were bolow the LOQ infon all samples of untreated forage, hay, grain, and straw.

TABLE (.2 Summary of Concurrent Recoveries of Quizalofop-P-Ethyl and Quizalofop-P from Wheat
Matrices.
Matrtx Analyte Spike level | Sample size Recoveries Mean
{ppam) {n) (%) [Std. Dev.] %%
Wheat, forape Quizalofop-P-ethyl 0.05 9 70, 72, 81, 83, 84, 87, 90, 92,95 R4 [8.3}
0.1 2 77,82
0.2 1 95
| Quizalofop-P (.05 7 70, 71,71, 75, 78, 82, §3 76 6.0
0.1 2 72,73
0.2 | 87
Wheat, hay Quizalofop-P-cthyl (.05 7 73,73, 76, 86, 86, 91, 98 83 [8.0]
0.1 2 79, 85
0.2 ] 84
Quizalofop-I’ 005 7 71,79, 82,83, 85, 88,92 81 [6.07
0.1 2 77,78
0.2 | 78
Whcat, gre.i: Quizalofop-P-cthyl 0.04 0 72,75, 87, 88, 90, 91, 95, 96, 98 88 [7.31
0.1 4 84, 88, 91,91
0.2 1 88
Quizalofop-P 0.05 8 74, 78, 80, 80, 82, 82, 92,94 82 [5.8]
0.1 2 80, 81
0.2 1 83
Wheat, straw Quizalofop-P-eathyl 0.05 g 70,76, 76,78, 79, 86, 91, 95, 95 83 (8.0]
0.1 2 78, 81
.z 1 86
Quizalofop-P .05 @ 64, 70,75, 77, 80, 33 73 16.2]
0.3 B 69, 69
Nz ! 69

DF Barcode NU0369/MRID No, 45885801 Page 9 of 14




wf  wzalofop-P-cihyl/128709/Nissan Chemical Industrics, L1d./33506
i DACO 141774 200PPTS B60.1S000ECD A 63,1, 6.3.2,6.3.3 and A 8311, 832, 8.3.3
" e Pleld Trial - Wheat
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Residue dawa from the wheat field tnals ave reported in ‘Table C.3. A summary of residue data
tor wheat torage, hay, grain, and straw is presented in Table C.4. Following a single preplant
application ot the 0.88 1b/gal EC formulation at 0.065-0.073 1b ai/A, residues of total quizalofop-
P-ethyl were less than the LOQ in/on all samples of wheat forage harvested 21-209 days after
apphication. wheat hay harvested 55-231 days after application, and wheat grain and straw
harvested ¥0-272 days after application.

Treatment-related phytotoxicity was ohserved with the wheat plants from 6 trials, causing
stunting and stand reduction shortiy after crop emergence; however, the symptoms decreased
with time and were not present at crop maturity. The petitioner reported that the phvtotoxicity
appeared te have no negative impact on the study results.

TABLE C.3.

Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl.

Location: Citv, State: |Zone Crop; Variety Total Rate | Commodity or | PHI ! Total Quizaiofop-P-Ethyl
Year { Trial 1) b aifA) Matrix (days) Residues {ppm)
Rose Hill, MO 0061 2 Winter Wheat; 0.069 Forage 162 KD, ND
(TC1-01006.0F Coker 9%03 Hay 192 (4 D, ND
Grain 222 ND, ND
Straw 222 ND, ND
Proctor, AR: 21y 4 Winter Wheat; (068 Forage 186 ND, ND
{TCLGT-00¢ 17 Piancer 2684 Hay 214 (5) ND, ND
Grain 244 ND, ND
Straw 244 ND, ND
York, NE; 2004 5 Spring Wheat; DO6R Forage 50 ND, ND
(TCT-O1-006- 07 Forge HRS Hay 66 (4) ND. ND
Grain 104 ND, ND
Straw 104 ND, ND
New Rockford, My, 5 Spring Wheat; 2375 0.669 Forage 33 ND, ND
‘ ’ Grain 92 ND, ND
Straw 92 ND, ND
Andale, K35 200 5 Winrer Wheat; 2137 0.064 Forage 197 ND, ND
{10100 -0 Hay 219 (10) ND, ND
Grain 255 ND, ND
Straw 258 ND., ND
Sheffield, ON: 2001 5 Spring Wheat; Celtic 0.069 Forage 40 ND, ND
(TCLOT-000 1 Hay e ND. ND
Grain 97 ND, ND
Straw g7 ND, ND
Branchton, O 2007 5 Spring Wheat: 0n.o67 Forage 40 ND, ND
(10 1-000-07 Quantum Hay 67(2) ND, ND
Grain 96 ND, ND
Straw 96 ND, ND
Brookshire, TH: 2001 & Winter Wheat 1.064 Forage 113 ND, ND
(TC1-01 0053y Opallala Hay 216 (3) ND, ND
Grain 237 ND, ND

DP Barcod: 1310869/MRID No. 45885801
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Ouizalofop-P-ethyl/128709/Nissan Chemical Industries, 1td./33906
% DACO 7.4.1/7.4.2/0PPTS 860 1500/0ECDH ITA 6.3.1.6.3.2, 633 and 111A 8.3.1, 8.3.2, 8.3.3
¥ Crop Field Trial - Wheat
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TABLE C.3. Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl.
Location: City. S:aw;  |Zone Crop; Variety Total Rate | Commodity or | PHI' Total Quizalofop-P-Ethyl
Year (Trial 1D} (!b ai/A} Matrix (days) Residues (ppm) ~
Straw 237 ND, ND
Grand Island, NF2 2001 7 Spring Wheat; 0.067 Forage 41 ND, ND
(TCHLO 00609 Forge HRS Hay 63 (2) ND, ND
Grain 96 ND, ND
Straw 96 ND, ND
Lake Andes, S0D: 2001 7 Spring Wheat, (:.067 Forage 37 ND, ND
(TCI-G-000- 1 Forge HRS Hay 59 (2) ND, ND
Grain 95 ND, (0.017)
Straw 95 ND, ND
Velva, ND; 2004 7 Spring Wheat: Alscn 0.069 Forage 3 ND, ND
(TCH-I1-006 11 Hay 65 (1) ND, ND
Grain 94 ND, ND
Straw 96 ND, ND
Conquest, Sk 2001 7 Spring Wheat; 0.067 Forage 33 ND, ND
(TC1-01-006 1) AC Cadillac Hay 63 (T) ND, ND
Grain 102 D, ND
Straw 102 ND, ND
Delisle, SK 2k 7 Spring Wheat; 0068 Forage 34 ~ND, ND
(TCI-01-006 17 AC Cadillac Hay 64 (7) ND. ND
Grain 103 ND, ND
Straw 103 ND, (0.017)
Taber, AR: 2001 TA Spring Wheat; 0.069 Forage 41 ND, ND
(TE-0] 00Tt AC Intrepid Hay 64 (3) ND, ND
Grain 104 ND, ND
Straw 104 ND, ND
Warnier, Ald: 201 TA Spring Wheat; 0.069 Forage 40 WD, ND
(TCT-01-000-1 5 AC latrepid Hay 63 (3) ND, ND
Grain 99 ND, ND
Straw 99 ND, ND
Barnwell. A B 1001 TA Spring Wheat; 0.06% Forage 38 ND, ND
(TC1-01-00r- F3) AC Bairie Hay 65(3) ND, ND
Grain 105 ND, ND
Straw 105 ND, ND
Greensburg, K 2001 8 |Winter Wheat; Blend 0.066 Forage 198 ND, ND
(TO-01-000. < of 2137/ Jagger2174 Hay 227 (10) ND, ND
Grain 263 ND, ND
Straw 263 ND, ND
Eulkely, OK; 304} 6/8 Winier Wheat; (1067 Forage 164 ND, ND
(TCERO -0 00 fagger Hay 231 (10) ND, ND
Grain 257 ND, ND
Straw 257 ND, ND
Uvalde, Tx . 20 6/8 Winter Wheat, 0.067 Forage 60 ND, NI}
(TCL-01-005-200 Cauditlo Hay 141 (7) ND, ND
Grain 177 ND, ND
Straw 177 ND, ND

DP Barcods: 103 0869/MRID No. 45885801
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§§ tuizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td /33906
_;g D2AC0 74.1/74.2/0PPTS 860.1500/OECDH IIA 6.3.1,6 3.2, 6.3.3 and ITTA 8.3.1, 8.3.2, B33
" Crop Freld Trial - Wheat

TABLE C.3. Residue Data from Wheat Field Trials with Quizalofop-P-Ethy).

Location: Citv, Siate;  JZone Crop: Variety Total Rate | Commodity or | PHI' Total Quizalofop-P-Ethyl
Year (Trial (1) {Ib ai/A) Matrix {days) Residues (ppm)
Leveiland, T2 2001 3 Winter Wheat; 0.069 Forage 203 ND, ND
(TC1-01-00m-21 TAM 105 Hiay 230 (3) ND. ND
Grain 272 ND, ND
Straw 272 ND, ND
Littlefield, T 2001 & Winter Wheat; 0.069 Forage 209 ND,ND
(TCI-01-006. 2.1, TAM 105 Hay 223 (6) ND, ND
Grain 267 ND, ND
Straw 267 ND, ND
Payette, 1D 200 11 Spring Whealt, 0.071 Forage 38 ND, ND
(TCRO1-D0A25 Penawawa Hay 63 (3) ND, ND
Grain 110 ND, ND
Straw 110 ND, ND
Brookdale, MB 201 14 Spring Wheat; 0.066 Forage 21 ND, ND
{TCT-O1-006-24) AC Cadillac Hay 58 (8) \D, ND
Grain 20 ND, ND
Skraw 90 ND, ND
Clanwillizor. MB: 20011 14 Spring Wheat; 0.066 Forage 30 ND, ND
(TC-01-0002 5 AC Cadillaz Hay 58 (8) ND, ND
Grain 115 ND, ND
Straw 1i5 ND, ND
Ecroonton; A3 2001 14 {Spring Wheat; Barrie 0,064 Forage 54 ND, ND
{TCT-01-007- 20 Hay 79 (6) \D, ND
Grain 118 ND, ND
Straw il% ND, ND
Wetaskiwin, All 2001 14 Spring Wheat: (1.065 Forage 54 ND, ND
(TC-01-000-27 AC Barrie Hay 84 (8) ND, ND
Grain 132 ND, ND
Straw 132 ND, ND
Wakaw, Sk 2001 14 Spring Wheat: (L071 Forage 35 ND, ND
(TC-01-C0n- 2% AC Cudillac Hay 60 (10) ND, ND
Grain 106 ND, ND
Straw 106 ND, ND
Minto, M- 2001 14 Spring Wheat: (3.069 Forage 35 ND, ND
(PCL0006 29 AC Barric Hay 75 (10) ND, ND
Girain 123 ND, ND
Straw 123 ND, ND
Lancombe AR 2001 14 Spring Wheat; 0.070 Forage 36 ND, ND
(TCT-0L-t8:0- 501 AC Barmie Hay 75(10) ND, ND
Grain 127 ND, ND
Straw 127 ND, ND
Fancombe. A5 2001 | 14 Spring Wheat; 0.068 Forage 0 ND, ND
(TCE-O16 2 AC Bairic Hay 81 (9) ND, ND
Grain 126 ND, ND
Straw 126 ND, ND
Raosthern, SK 2601 i4 Spring Whesi; 0.069 Forage 32 ND,ND

DI Barcode 1D310869/MRID No. 45885801 Page 12 of 14
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O zalofop-P-ethyl/128709/Nissan Chemical Industries, [d./33906
DACO 74.1/7.42/0PPTS 860.1500/0ECD 1A 6.3.1,6.3.2, 633 and 1A 8§.3.1.8.3.2, 333
Crop Field Trial - Wheat

TABLE C.3. Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl.
Location: City, State;  |Zone Crop. Variety Total Rate | Commodity or | PHI' Total Quizalotop-P-Ethyl
Year (Trial 153 ilb ai/A} Matrix (days) Residues (ppm) ~
(TCL-01-006-72 AC Cadillac Hay 55 (4) ND, ND

Grain 106 ND, ND

Straw 106 ND, ND
Hepburn, SK; 2001 14 Spring Wheat; 0.070 Forage 43 MND, ND
(TCE-01-006- 32 [ntrepid Hay 60 (4) ND, ND

Grain a8 ND, ND

Straw 98 ND, ND

' The reported P for hay is from last application to cutting: the number of days samples were dried prior to collection is
reporied in parentheses,

* Total quizalefop-1ahn] vesidues = residues of quizalofop-P-ethyl + quizalofop-P acid, converted to quizalofop-P-ethyl-ethyl
equivilent.

' Less than LOD (0017 ppm). Residues >1.0D and <1.0Q {0.05 ppm) are reported in parentheses.

TABLE C.4. Summary of Residue Data from Crop Field Trials with Quizalofop-P-Ethyl.
Commaodity t Total Apphic. | PHI Residue Levels ' (ppm)
‘\ Ral_c (days) a Min. Max. | HAFT? Median Mean
(1h ai/A) (STMAR)* | (STMR)* | Std. Dev.

Wheat, foregz | 0.065-0.073 | 21-209 04 <(.05 <3.05 | <0.05 <(.025 <{.023 0
Wheat, hay 0.065-0.073 | 55-221 (4 <0.05 <0.05 <4).05 <0.025 <0.023 0
Wheat, praic 1.065-0.073 | 90-272 04 <1035 <0.05 <(0.05 <0.025 <().02% 0
Wheat, straw 0.065-0.073 | 90-27 64 <0.05 <0.05 | <0.05 <0.025 <0.025 0

The LOQ was 0.05 opm and the LOD was 0.017 ppm for a4l wheat matrices. In caleulating the median, mear, and standard
deviation. halt the 1.0Q was used for residues reported below the LOQ in Table C.3.

© Highest Avoruge Field Trial.

" Supervised 1+iui necian residuc

* Supervised irind meen residue

D. CONCLUSION

The submiitted wheat field trial data reflect the use of a single preplant application of a 0.88
Ib/gal :C -ormulation of quizalofop-P-ethyl at 0.065-0.073 b ai/A, with a PHI 0of 21-209 days
for wheat rorage, 55-231 days for wheat hay, and 90-272 days for wheat grain and siraw. An
acceptable method was used for guantitation of residues in/on wheat forage, hay, grain, and
straw.

E. REFERENCE

DP Barcode: D310869

Subject: PP# OF6076: Storage Stability DER for Wheat
Reviewer. S. Oonnithan

Date: June 13, 2006

MRID: 45885801 . Derd
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Jek  uizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.1d./33906
% DACO 7.4.1/74.2/0PPTS 860 15300/OECD ITA 6.3.1.6.3.2, 633 and [ITIA 83,1, 8.3.2,8.3.3
N Crop Field Trial - Wheat

DP Barcode:  D310869

Subject: PP# 0F6076: Residue Analytica]l Method — Alfalfa, Barley, and Wheat
Commodities

Reviewer: 5. Oonnithan

Date: June 13, 20006

MRID: 45885803 and 45885804

K. DOCUMENT TRACKING

Reviewer: 5. Oonntthan

Date: June 1Y, 2006

Petition Nwinbher: PP# 0F6076
EPA Reg. No. 33906-9

DP Barcode: 13310869

PC Code: 123700
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Quizaiofop-P-ethyl/128709/Nissan Chemical Industries, Lid./23906
%ﬁg DALCCO 7.4.5/0PPTS 860.1520/0LCD 1A 6.5.4 and 11IA 8.5
=8 Processed Food and Feed - Wheat A

Primary Evaluator S, Oonnithan, Biologist. Date: June 13, 2006
Registration Action Branch 2
Health Effects Division (7509 I)

_,@Lﬁia&h

Peer Reviewer William Drew, Environmental Scientist Date: June 13, 2006
Registration Action Branch 2
Health Eftects Division (7509 P)

This Data Evaluation Record (DER) was originally prepared under contract by Dynamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs {OPP} policies.

STUDY REPORT

45885801 Carringer, S. (2002) Magnitude of the Residue of Quizalofop-P-Ethyl and Quizalofop-
P in Wheat Raw Agricultural and Processed Commodities: Final Study Report: Lab Project
Nurmber: TCT-01-006-01: TCI-01-006-02: TCi-01-006-03. Unpublished study prepared by
Morse Laboratories, Ine. 593 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Ltd. has submitted a wheat processing study from one trial
conducted in ID, where a single preplant broadcast application of the 0.88 1b/gal emulsifiable
concentrate (1:C") formulation of quizalofop-P-ethyl (Assure H; EPA Reg. No. 352-541) was
made at 0.35 |b ai/A (5x the field tnal application rate). Untreated and bulk treated wheat grain
samples were harvested 110 days following application and were processed into bran, flour,
germ, middlings, and shorts using simulated commercial processing procedures.

Samples of wheat grain and its processed commodities (bran, flour, germ, middlings, and shorts)
were analyzed tor residues of total quizalotop-P-ethyl (quizalofop-P-ethyl and its acic
metabolite. quizalofop-P) using a high performance liquid chromatography (HPLC) method
(Morse Method Meth-147). This method is adequate for data collection based on acceptable
method recoveries. The validated limit of quantitation (LOQ) was 0.05 ppm for wheat grain and
its processed commodities, and the defined limit of detection (LOD) was 0.017 ppm for all wheat
matrices. We note that based on the hydrolysis procedures of Morse Method Meth-147, all
reported resulls for total quizalofop-P-ethyl residues would inelude residues of both the R and S
enantiomers of quizalofop-ethyl and quizalofop.

The maximum storage duration of the study samples from collection/processing to analysis was
1.7 months for wheat grain and <1.0 month for the processed wheat commodities. Adequate
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SRad  Duizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td./33906
%&% DACO 7.4 5/0PPTS 860.1520/0OECD I1A 6.5.4 and 1[IA 8.5
8 Processed Food and Feed - Wheat

storage stability data submitted in conjunction with the wheat field trials (refer to the 860.1380
DERT for MRID 45885801), support the storage conditions and intervals of wheat grain (RAC)
samples from the processing study. Storage stability data are not required for the wheat
processed commodities because samples were stored frozen prior to analysis and were analyzed
within one menth of processing.

Residues of total quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) in/on wheat

grain. Residues of total quizalofop-P-ethyl were also less than the LOQ in processed wheat bran,
flour, germ, middhings, and shorts. Therefore, processing factors were not calculated.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the wheat processed commodity residue
data are classified as scientifically acceptable. The acceptability of this study for regulatory
purposes 1s addressed in the U. S, EPA Residue Chemistry Summary Document [D310869].

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Contidentiality
statermnents were provided. No deviations from regulatory requirements were reported which
would have av nmpact on the validity of the study.
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Juizalofop-P-ethyl/ 128709/ Nissan Chemical Industries, Ltd /33906
DACO 7.4.5/0PPTS 860.1520/0ECD TLA 5.5.4 and TTIA 8.5
Processed Food and Feed - Wheat

A, BACUCKGROUND INFORMATION

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses
m cropped. and non-cropped land areas, and is applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-cthyl is a racemic mixture of R and S enantiomers,
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties ot (juizalofop-P-ethyl are summanzed in Tables A.1 and A. 2.

TABLE A.]. Test Compound Nomenclature.

Chemreal struotie IO
Ci- N N 0. _—J\ .
= \[f \]:/ %\j\ /@/ ~.I— ~O»/\"~(TH:.
N P v CH
\\\v,/ "~ N/ \O. 2

Cormon name Quizatofop-P-ethyi

Company experunental name Not provided

FUPAC name ethyl (R}-2-[4-{{6-chloroquinoxalin-2-yl)oxy)phenoxylpropanoate

CAS pame {2R}-2-[4-[(6-chloro-2-quinoxalinyloxy]phenoxy]propanoic acid, ethyl ester
CAS registry number 100646-51-3

End-use product [EF) (.88 Ib/gal EC formulation (EPA Reg. No. 33906-9)

TABLE A.2. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl.

Parameter Value Refercnce
Melting point 76.0-77.0 °C {pure form) CB Nos. 5852 & 5853,
N /29 i 1
pH .6 (1% aqueous slurry) 3/29/50, W. Havel
Density 1.35 g/cm; at 20 °C {(pure form}
Water SO]Ubi“’}-‘ 1.4 ppim (2(} Y
Sotvent solubstits g/l at 20 °C
acetone 650
henzene 680
carbon disulfide 660
chloroforn 1350
cyclohexanone 440
dichloromethane 1970
dimethyl sulfoxide 200
cthanol n
n-hexane 5
methanot 12
tetrahydrofuran 1160
toluene: 430
xylene 360
Vapor pressure 8.3 x 107" mm Hg (20 °C)
Dissociation constant, pK, Not applicable
Octanel/water partition coefficient log Poy = 4.66
UV visible absorption spectrum Not availahle

B. EXPERIMENTAL DESIGN
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Juizalofop-P-ethyl/128709/Nissan Chemical Industries, [td./33906
DACO 7.4 5/0PPTS 860.1520/0FECD IIA 6.5.4 and IITA 8.5
Processed Food and Feed - Wheat

B.1. Application and Crop Information

Details of the use pattern are summarized in Table B.1.1. 1n one trial, a single preplant broadcast
application of the 0.88 Ib/gal emulisifiable concentrate (EC) formulation of quizalotop-P-ethyl
{Assure I1. EPA Reg. No. 352-541) was made at 0.35 Ib ai/A (5x the field trial application rate).
Untreated and bulk treated wheat grain samples were harvested 110 days following application.
The proposed label did not specify a preharvest interval (PHI) for wheat grain (RAC).

TABLE B.1.1. Study Use Pattern

Locarion: Cizy, Appiication

e 1 . o " :
bta?"" Year LP Method; { Volume - Rate rRTI? Total Rate I“ar?k Mix/
(Triad ID) Timing (GPA) (bai’A) | (days) | (bai/a) | Adiuvants
Pavette. 1D; 2907 1 0.88 1b/gal | Preplant broadcast; dne 0.7 0.35 NA 0.35 Crop 0l *?
(TCI-01-006-23% EC day prior to planting (5x)

End-use Product, EPA Reg. No. 352-541

" Gallons per acie

* Retreatmenl Inierval; NA = Not applicable

* Petrolewn besed cvop oil; added to sprav mixture at 1% viv

B.2. Sampie Collection, Handling, and Processing Procedures

Bulk wheat grain samples were collected, frozen within 2.25 hours of collection, and kept in
frozen storage until sample shipment to Texas A. & M. Food Protein Research & Development
Center (Bryan, TX) for processing. Samples were maintained frozen (< -12 °CY) at Food Protein
Rescarch & Development Center until processing. Grain was processed within 25-26 days of
harvest into bran, flour, germ, middlings, and shorts using simulated commercial processing
procedures. The RAC and processed commodities were stored frozen (< -12 “C) at the Food
Protein Research & Development Center, and shipped frozen to Morse Laboratories
(Sacramento, {A) for residue analysis. Samples were stored frozen (-20 . § °C) at the analytical
laboratory until analysis.

The wheat processing procedures are summarized below in Figure 1, which was copied without
alteration tromn MRID 45885801,
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uizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td./33%06
PDACO 74 5/0PPTS 860.1520/0LECD 11A 6.5.4 and 1TIA 8.3
Pricessed Food and Feed - Wheat

FIGURE 1. Processing Flowchart for Wheat

MATERIAL BALANCE of WHEAT

Sample Number: 15 (Treated}

WHOLE WHEAT _196.8_lbs

brying n/a_lbs after drying
I
Aspiration _6.1 1b= LIGHT IMPURITIES
i
Sereening 2.4 1lbs SMALL SCREENINGS

1.7 1bs LARGE BCREENINGS
| _186.5 lbs CLEANED WHEAT

GZRM RECOVERY L MILLING
L1506.0 1bs used 25.0 1lbs used
7.5 1bs water added _784.2 g water added
Corditinoning & Recovery (Yreaking & Sieving)
GERM
0.9 ibs S R '
BREAK FLOUR MIDDLINGS BRAN
11.5 1bs 9.6 1bs l
(Redu\:tinr;‘[ Sipving) Bran Finisher
™ l
REDUCTION FLOUR SHORTS BRAN_
_2.8 1bs 2.8 1bs 4.8 lbs

B.3.  Anaiytical Methodology

Samples of wheat grain and its processed commodities (bran, flour, germ, middlings, and shorts)
were analyzed for residues of total quizalofop-P-cthy! (the total of the parent quizalofop-P-ethyl
and 1ts acid metabolite quizalofop-P) using the HPLC method (Morse Method Meth-147). A
brief description of the method is included below; for a complete description, refer to the DER
for MRID 438%5803.

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P-
ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was
acidified and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned
up by gel permeation chromatography (GPC). The GPC eluate was concentrated and redissolved
in acetonitrileswater for HPLC analysis with fluorescence detection. Residues were reported as
quizalofop-FP-ethy! equivalents using a molccular weight conversion factor of 1.917. The
validated LOw) was (.05 ppm for wheat grain and 1ts processed commodities, and the defined
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&g Quizalofop-P-ethyl/ 128709/ Nissan Chemical Industries. 1.td./33906
“g DACO 7.4 3/0PPTS 860.1520/0ECD TIA 6.5.4 and 1TLA 8.5
"E  Processed Food and Feed - Wheat

LOT was (.017 ppm for all matrices. We note that based on the hydrolysis procedures of Morse
Method Meth-147, all reported results for total quizaiofop-P-ethyl residues would include
residues of both the R and S enantiomers of guizalofop-ethyl and quizalofop.

C. RESULTS AND DISCUSSION ‘

Wheat grain was harvested 110 days following a single preplant broadcast application of the 0.88
Ib/gal EC lermulation at 0.35 1b ai/A (5x the field trial application rate). Wheat grain was
processed 1t bran, flour, germ, middlings, and shorts using simulated commercial processing
procedures.

Sample storage durations and conditions are surnmarized in Table C.1. Wheat and processed
wheat comimodities were stored frozen following harvest/processing until analysis. The
maximum siorage interval of the study samples from collection/processing to analysis was 1.7
months tor wheat grain and <1.0 month for the processed wheat commodities. To support
sampie storage condittons and durations, the petitioner included storage stability data on wheat
matrices with the field trial submission (refer to the 860.1380 DER1 for MRID 45&885801).
These data demonstrate that residues of quizalofop-P-ethyl and quizalofop-P are relatively stable
in/on wheat gram stored frozen for ~13 months, and support the storage conditions and durations
of wheat grain {RAC) samples from the processing study. Storage stability data are not required
for the wheat processed commodities because samples were stored frozen prior to analysis and
were analysed within one month of processing,

TABLE C.1. Summary of Sterage Conditions.

Mg Storage Actual Storage Interval of Demenstrated
Temperature (°C) Duration ' Storage Stability ’
Wheat grain {RA 20E5 51 days Quizalofop-P-ethyl and quizalofop-P
{1 7 months} are relatively stable infon fortitied

wheat ferage and grain stored frozen
for 12.7 months, and wheat hay and
straw stored frozen for 11.2 months.

Wheat processcd commodities Processing: =-12 23-27 days None required.
{bran, flour, guam. middlings. Analvsis: 22015 (=} 0 month}
and shorts)
Actual storage Juration from harvest to analysis for RAC and processing to analysis for processed commodities; samples were
processcd within 2526 days of harvest and analyzed within 3-8 days of extraction.

© DIIOREY Storaye Stability Derd for MRID 45885801

Concurrent recovery data from the wheat processing study are presented in Table C.2. Samples
of wheat gram and its processed commodities (bran, flour, germ, middlings, and shoris) were
analyzed for residues of quizalofop-P-ethyl and quizalofop-P using an HPLC method (Morse
Method Meth-147). The method is adequate for data collection based on acceptable concurrent
method recovery deta; overall recoveries ranged 72-98% for grain fortified with quizalofop-P-
ethyl or quizalotop-P at 0.05-0.20 ppm, and 79-101% for tlour, 71-88% for middlings, 76-86%
for bran, 73-85% for germ, and 68-82% for shorts fortitied with quizalofop-P-ethyl or
quizalofop-T' at 9.05-0.10 ppm. The validated [.OQ was (.05 ppm for wheat grain and its
processed commodities. Apparent residues of total quizalotop-P-ethyl were below the LOQ
in/on one sampie cach of untreated wheat grain and its processed commeodities.
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4 @g Quizalofop-P-ethyl/1 28709/Nissan Chemical Industries, Ltd./33%06
g ACO 74.SIOPPTS 860.1520/0ECD 1A 6.5 4 and IIIA 8.5
Precessed Food and Feed - Wheat

TABLE C.2 Summary of Concurrent Recoveries of Quizalofop-P-Ethyl and Quizalofop-P from Wheat
Matrices.
Matrix Analyte Spike level | Sampie size Recoveries Mean
{ppm} (n) (%) {std dev] (0}
Wheat, gram 1RACT | Quizalofop-P-ethy] 0.05 9 72,75, 87, 88, 90, 91, 95, 96, 98
0.1 4 84, 88, 91, 9t 88 [7]
0.2 | 88
Quizalofop-F 0.05 b 74, 78, 80, 80, 82, 82,92, 94
0.1 2 80, 81 82[6]
0.2 ! 83
Wheat, bran Quizalofop-P 0.05 2 76, 81
010 7 76, 86 s013)
Whest, flour Quizalofop-P-cthyl 0.05 2 79, 101
010 2 85, 88 &8 (9]
Whes, germn Quizalofop-P 0.05 2z 73, 85
010 2 73, 7% 77 10]
Wheat, middling- Quizalofop-P-ethyl 0.05 2 71, 83
0.1 2 83, 88 81171
Whest, short. Quizatofop-P 0.05 2 75, 82
0.10 2 68, 80 7016]

Residues o1 total quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) infon wheat
grain harvesied 110 days following a single preplant broadcast application of the 0.88 1b/gal EC
formulation at .35 1b ai/A. Residues of total quizalofop-P-ethyl were also less than the method
LOQ in processcd wheat bran, flour, genn. middlings, and shorts. Processing factors could not
be calculated becaase residues were below the 1.OQ in/on the RAC and the precessed

commaoditics.
TABLE C.3. Residue Data from Wheat Processing Study with Quizalofop-P-Ethyl.
RAC Processed ‘Totat Rate PHI Total Quizalofep-P-Ethyt Processing
Commodity (1b ai’A) (days) Residues ' (ppm) Factor -

Whes Grain {RACY 033 1o ND, ND -
BErar ND, ND NC
Flou ND, ND NC
Cierrr ND, ND NC
Middnngs ND, ND NC
Shorts ‘ ND, ND NC

Nondetectable thelow the method LOD of <0017 ppm.
© Not caleulated hecause residees were nondetectable in both the RAC and the processed fraction.
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Lid./33906
DACO 7.4 5/QPPTS 860.1320/0ECD 1A 6.5.4 and 1TIA 8.5
Processed Food and Feed - Whear

D. CONCLUSION

Processing factors for total quizalofop-P-ethyl in wheat bran, flour, germ, middlings. and shorts
were not calculated because residues were nondetectable in both the RAC (wheat grain) and all
wheat processed commodities. An acceptable method was used for quantitation of residues in‘on
wheat grair: and 11s processed commodities.
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LJuizalofop-P-ethyl/128709/Nissan Chemical Industries, Ftd./33906

DACO 7.3/0PPTS 860.13R0/0ECD FTA 6.1.1 and ITTA 8.1.1
//1 )
=S+ A Tpon

B Storage Stability — Wheat Commodities

Primary Evaluator ~ S. Oonnithan, Biologist Date: June 13, 2006
Registration Action Branch 2
Health Effects Division (7509 P) PZ N
(TTGs
Pecr Reviewer Wilhiam Drew, Environmental Scientist ate: June 13, 2006

Registration Action Branch 2
Health Effects Division (7509 P)

This Data Evaluation Record (DER) was onginally prepared under contract by Dynamac
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been
reviewed hv the Health Effects Division (FED) and revised to reflect current Office of Pesticide
Programs (OP’P) policies.

STUDY REPORT

45855801 Carringer, S. (2002) Magnitude of the Residue of Quizalotop-P-Ethyl and Quizalofop-
P in Wheat Raw Agricultural and Processed Commodities: Final Study Report: Lab Project
Number: TCI-01-006-01: TCI-01-006-02: TCI-01-006-03. Unpublished study prepared by
Morse Laboratores, Inc. 593 p.

EXECUTIVE SUMMARY

Nissan Chemitcal Industries, Ltd. has submitted the results of a storage stability study with
quizatofop-P-cthyl and its acid metabolite quizalofop-P in wheat mairices. Separate untreated
samples of wheat forage, hay, grain and straw were fortitied with standards of quizalofop-P-ethyl
or quizalofop-P at 2.5 ppm were placed in frozen storage at ca. -20 °C and analyzed at storage
durations ¢t ¢, 32-39 and 341-386 days.

Samples of the wheat matrices were analyzed for residues of quizalofop-P-ethyl and quizalotop-
P using a high performance liquid chromatography (HPLC) method (Morse Method Meth-147).
This mcthod 1s adequate for data collection based on acceptable method recoveries. The
validated L OQ was 0.05 ppm for wheat forage, hay, grain and straw.

The results indicate that under the conditions of the study, residues of quizalofop-P-ethyl, and
quizalofop-P are stable in/on wheat forage, and grain for up to 12.7 months, wheat hay for up to
11.3 months. and wheat straw for up to 11.2 months.
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Lid./33906
&g DACO T.3/OPPTS 860.1380/OECD 1IA 5.1.1 and HIA 81,1
& Storage Stability — Wheat Commodities

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the storage stability data are classified as
scientifically acceptable. The acceptability of this study for regulatory purposes 1s addressed in
the UJ. 8. EPA Residue Chemistry Summary Document D310869.

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have un impact on the validity of the study.
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@g,% (Juizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906
s DACO 7.3/0PPTS 860.1380/0ECDTIA A1 .1 and IMA 8.1.1
torage Stability — Wheat Commodities

A. BACKGROUND INFORMATION

Quizalofop-P-cthyl is a selective herbicide used for the control of annual, and perenmal grasses
in cropped, and non-cropped land areas, and 1s applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture of R and S enantiomers,
and the R-cnantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties of quizalofop-P-ethyl are summarized in Tables A.1 and A. 2.

TABLE A1, Test Compound Nomenclature.

Chemical streoti ¢ |O
Cl- - N O. I'L ~
\‘ / \\‘ RN / ]/ ~ ‘[, O/\ {TH]
N / By N CH,
. ‘N O i
1

Common name Quizalotop-P-ethy

Company experimental name Not provided

TUPAC name ethyl (R)-2-{4-{(6-chloroquinoxalin-2-ylJoxy)phenoxylpropancate

CAS name (2R)-2-f4-[(6-chloro-2-quinaxaliny])oxyiphenoxy]propanoic acid, ethy! cster
CAS registry nuinber 100646-51-3

End-use product {(EF) 0.88 Ib/gal EC formulation (EPA Reg. No. 33906-9)

TABLE A2, Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl.

Parameter Value Reference
Melting poiry 76.0-77.0 °C (pure form} CB Nos. 5852 & 5853,
pH 0.6 (1% aqueous slurty) 3/29/90, W. Hazel
Density 1.35 g/em’ at 20 °C (pure form)
Water sofubility 0.4 ppm (20 °C)
Solvent solubnbivs afl ay 20 °C
acetong 650
benzene 680
carbon disulfide 660
chloroform 1350
cyclohiexanone 440
dichloromethanc 1970
dimethyl sislfoxide 200
ethanol 22
n-hexanc 5
methanot 22
tetrahvdroturan 1160
toluene 430
xylene L)
Vapor pressure 8.3 x 07" mm Hg (20 °C)
Dissociation constant, pK, Not applicable
Octanol/water pariition coefficient log P = 4.66
UV vigible absomption spectrum Not available

B. EXPERIMENTAL DESIGN
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- Quizalnfop-P-ethyl/ 128709/Nissan Chemical Industries, 1.td./33906
5 % DACO 7.3/0PPTS 860.1380/OECD 1A 61,1 and IITA R 1.1
‘“E'_‘__."._%_T_Q{_:‘agc Stability - Wheat Commodities

B.1. Sample Handling and Preparation

Separate samples of homogenized wheat forage, hay, grain and straw were fortified with
quizatotoy-P-ethyl or quizalofop-P at 2.5 ppm. The quizalofop-P-cthyl fortification standards
were prepared in acetonitrile (ACN) and the quizalofop-P fortification standards were prepared
in ACN with 0.2% acetic acid. The fortification standards were considered to be stable for 48
days. Fortitied and unfortified samples were stored frozen (<-20 £ 5 °C) and analyzed at 0-, 32-
o 39-, and 341- to 386-day storage intervals.

B.2.  Analytical Methodology

Samples of the wheat matrices were analyzed for residues of quizalofop-P-ethyl and quizalofop-
P using the HPL.C method (Morse Method Meth-147). For a complete description of the
method, reter to the D310869, DER for MRIDs 45885803 and 45885804,

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P-
¢thyl and guizatofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCH(Q)). The solution was
acidified ard partitioned with hexane to extract the MeC'HQ and the hexane fraction was cleaned
up by gel permeation chromatography (GPC); the hexane fractions of wheat hay and straw were
cleaned up by silica solid-phase extraction prior to GPC cleanup. The GPC eluate was
concentrated and redissolved in acetonitrle/water for HPLC analysis with fluorescence
detection. Residues were reported as quizalofop-P-ethyl or quizalofop-P equivalents using
molecular weight conversion factors of 1.917 and 1.773, respectively. The defined limit of
detection (1.0 was 0.017 ppm for all matrices and the validated limit of quantitation (LOQ)
was .05 ppm for wheat forage, hay, grain and straw.

C. RESULTS AND DISCUSSION

Based on the concurrent method recovery data (see Table €. 1), the HPLC method {Morse
Method Meth-147) is adequate for the determination of residues of quizalofop-P-ethy! and
quizalofop- 11 wheat and wheat commodities. All concurrent recoveries ranged 71-95% and
are acceptable  Apparent residues of quizalofop-P-ethyl and quizalofop-P were less than the
LOQ (<005 ppm) in the control samples for wheat.
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries. Ltd./33906
% DACO7.3/0PPTS 860.1380/0ECD 1A 6.1.1 and TITA 81,1
3 Storage Stability — Wheat Commodities

TABLE C.1. Summary of Concurrent Recoveries of Quizalefop-P-Ethyl and Quizalofop-P from Wheat
Matrices.
Matrix Analyte Spike Level | Storage Interval | Sample Size Recoveries Mean
(ppr) {days) {n) () (7a)
Wheat, foraye | Quizalofop-P-ethyl 25 {} 3 83, 84,95 87
35 2 81,88 85
3RS 2 88. 91 90
Ouizalofop-P 2.5 0 3 71, 76, 80 76
15 2 76, 77 7
385 2 &1, 83 82
Wheat, hav Cuizalofop-P-ethyl 2.5 { 3 89, 92,94 92
35 2 83, 84 84
343 2 86, 88 87
Quizalofop-P 2.3 { 3 80, 84, 87 84
35 2 75,76 76
343 2 81, 81 81
Wheat, grain Chizalofop-P-ethyd ] { 3 84, 86, 90 87
32 2 84, 88 86
386 2 88, 89 89
fdu'zalofop-P 25 0 3 72,77,.79 76
32 2 80, 80 80
186 2’ §1, 83 82
Whear, straw s zalofop-P-ethyl 2.8 0] 3 82, 84,91 86
39 2 82, 84 83
241 2 83, 87 85
Quizalofop-P 2.5 0 3 78,79, 80 79
39 2 71,76 74
341 2 77,79 78

Based on the results of storage stability study (Table C.2), residues of quizalofop-P-ethyl and
quizalofop-P are relatively stable infon wheat forage and grain stored frozen for up to 385 days
(12.7 months). wheat hay stored frozen for up to 343 days (11.3 months), and wheat straw stored
frozen for up o 341 days (11.2 months).
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DACO 7.3/0PPTS 860.1380/0ECD 11A 6.1.]1 and THA §.1.1
Siorage Stability — Wheat Commodities

(Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd.

/33906

TABLE (... Stability of Quizalofop-P-Ethyl and Quizalefop-P from Wheat Matrices Following Storapge
at ca. -20 °C.
Cornmodity Anatyte Spike | Storage Recovered Mean Recovered Mean Corrected
Level |lInterval' Residues Residues Recovery Recovery °
(ppin) {days) (ppm) (ppm) %) %
Wheat, forage | Quizalofop-P-Ethyl 2.5 () ¢5) 2.08,2.09, 238 2.18 87 ---
35 (%) 2.10,2.13 2.12 85 100
385(8) 2.35,2.39 2.37 95 106
Chuizalofop-P 25 0(6) 1.78, 1.90, 1.99 1.89 76 ---
35(3) 2.01,2.21 2.11 84 109
385(9) 219,227 2.23 gy 109
Wheat, hay {Juizalofop-P-Ethyl 2.5 03} 223,231,235 2.30 92 -
35 (8) 2.14,2.18 216 86 102
343 (%) 234,237 2.36 94 108
Quizalofop-P 2.8 {4 201,210,218 2.10 84 ---
3348) 1.96,2.01 1.99 80 105
343 (8) 2.02,2.05 2.04 82 101
Wheat, gram nizalotop-P-Ethyl 25 04} 2.10,2.16,2.206 2.17 7 —
32(2) 2.12,2.16 2.14 g6 100
386 (6) 2.34,2.38 2.26 44 106
duzalofop-P 2.5 0 1.81,1.93, 1,98 1.91 76 ---
32(2) 1.02,1.593 1.93 77 56
3BG(6) 21,22 2.2 88 107
Wheat. straw { ruizalotop-P-Ethyl 2.5 0 (%) 2.06,7.09,2.28 214 36 o
39 (8) 2.16,2.21 2.19 88 106
41N 231,20 231 G2 108
faizatofop-P 2.8 0 (8) 1.94 1.98 1.99 1.97 79 -
39 (%) 1.9],1.99 1.95 78 105
34i(7) 212,214 2,13 85 109

The storage duration from fortification to exiracnion; the days from exiraction o analysis are reported in parentheses.

* Corrected [or nean coneurrent recovery (see TABLE C.1.}.

D. CONCLUSION

The submitted storage stability resuits are adequately to demonstrate the stability of quizalofop-
P-ethyl and quizalofop-P residues in/on wheat forage and grain stored frozen for 12.7 months,
wheat hay stored frozen for 11.3 months, and wheat straw stored frozen for 11.2 months. An
acceptable method was used for the quantitation of residues in wheat forage, hay, grain, and

straw.

DP Barcode 112 171869, MRID No. 45885801

Page 6 ol 7




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 110 of 136

Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906
DA 7.3/0PPTS 860.1380/OECD 11A 6.1.] and IITA 5.1.1
' Srorage Stability — Wheat Commodities
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Subject: PP# 0F6076: DER for the Residue Analytical Method — Alfalfa, Barley, and
Wheat Commeodities.

Reviewer: 5. Oonnithan

Date; Juane 13, 2006

MRID: 45885803, 45858504
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Reviewer: . Oonnithan
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DP Barcode D31 0%68/MRID No. 45885801 T Page 7 of 7



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 111 of 136

¢ tJuizalofop-P-ethyl/128709/Nissan Chemical Industries, 1.td /33906
gw DACO 74.1/74.2/0PPTS 860.1300/0FCD TTA 6.3.1.63.2, 633 and ITTA 8.3.1, 832, 833
3 " trop Field Trial - Barley

.- @E}WW\;\;

Primary Iivaluator S. Qonnithan, Biologist Date: June 13, 2006
Registration Action Branch 2
Health Effects Division (7509 P) e

3 : {/‘b
Peer Reviewer William Drew, Environmental Scientist Daté: June 13, 2006
Registration Action Branch 2
Health Effects Division (7509 P)

This Data bvaluation Record (DER) was originally prepared under contract by Dynamac
Corporation {2275 Research Boulevard, Suite 300; Rockville, MD 20850; submitted
03/08/2006). The DER has been reviewed by the Health Effects Division (HED) and revised to
reflect current Office of Pesticide Programs (OPP) policies.

STUDY REPORT

45855802 Carringer, S. (2002) Magnitude of the Residue of Quizalofop-P-Ethyl and
Quizalofop-P in Barley Raw Agricultural Commodities: Final Study Report: Lab Project
Number: TC1-01.007-08: TCI-01-007-09: TCI-01-007-10. Unpublished study prepared by
Morse Laborutories, Inc. 377 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Ltd. has submitted field trial data tor quizalofop-P-ethyl on barley.
A total of twenty-five trials were conducted in the U.S. and Canada during the 2001 and 2002
growing season. The U. S. trials were conducted in Zones 1 (NY; 1 trial), 5 (KS and ND; 2
trials), 7 (NE and ND; 2 trials), @ (UT; 1 trial), 10 (CA; 1 trial), and 11 (ID and WA; 2 trials).
The Canadian trials were conducted in Zones 5 (ON; 1 trial), 5B (QC; 1 trial), 7 (SK; 1 tnnal), 7A
(AB; 1 trial). and 14 (AB, MB, and SK; 12 trials). All field tnals were conducted on spring
barlcy, except tor one which was conducted on fall barley.

At each test location, a single preplant broadcast application of a 0.88 1b/gal emulsifiable
concentrate ( () formulation of quizalofop-P-cthyl was made to the soil surface at ~0.068 Ib
al/A on or 1he day before planting. All applications were made using ground equipment in spray
volumes of 5 (-20.5 gal/A. Samples of barley hay were harvested 48-219 days after application
and dried in the field for 1-12 days, and samples of mature barley grain and straw were harvested
90-255 davs atter application.

Samples ol bariey matrices were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-
ethyl and its ucid metabolite, quizalofop-P) using a high performance liquid chromatography
(HPLC) micthod (Morse Method Meth-147). This method is adequate for data collection based
on acceptabic method recoveries. The validated himit of quantitation (L.OQ) was 0.43 ppm and

DP Barcode D0RG0/MRID No. 45885802 Page 1 of 12
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i #E Quizatofop-P-ethyl/128709/Nissan Chemical Industrigs, Ltd./33906
%ﬁ% DACO 74.1/7.4 2/OPPTS 860.1300/0ECD 1A 6.3.1,6.3.2. 633 and INTA 83 1,8.3.2, 833
s Crop Field Trial - Barley

the defined limit of detection (LOD) was 0.017 ppm for all barley matrices. We note that based
on the hydrolysis procedures of Morse Method Meth-147, all reported results for total
quizalofop-P-ethyl residues would include residues of both the R and S enantiomers of
quizalofop-ethvl and quizalofop.

The maximum storage durations of samples from harvest to analysis were 7.5 months for barley
hay, 6.7 months for barley grain, and 7.3 months for barley straw. Storage stability data are
available {or wheat hay, grain, and straw which may be translated to support the storage
conditions and durations of samples from the submitted barley field trials.

Residues of total quizalofop-P-ethyl were less than the method L.OQ (<0.05 ppm)} in‘on all
samples of barley hay harvested 48-219 days after application, and all samples of barley grain
and straw Harvested 90-255 days after application.

No residue decline study was included in the submission; these data are not required because

application was made prior to erop emergence.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the corditions and parameters used in‘the study, the field trial residue data are classified
as scientifically acceptable. The acceptability of this study for regulatory purposes is addressed
i the U, 8. FPA Residue Chemistry Summary Document, DP Barcode D310869.

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an mmpact on the validity of the study.

DP Barcode D310869/MRID No. 45885802 Page 2 of 12
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Quizalofop-P-ethyl/128709/Nissan Chemicai Industrnies, Ltd./33906
DACO 74.1/74.2/0PPTS 860 1500/0ECD I1A 6.3.3. 6.3.2, 6.3.3 and IT1IA 8.3.1,83.2, 833
{rop Field Trial - Barley

A. BACKGROUND INFORMATION

Quizalofop-T-ethyl is a selective herbicide used for the control of annual, and perennial grasses
in cropped, and non-cropped land areas, and is applied as preplant, preemergence, or
postemergence. Chemically, quizalofop-P-ethyvl is a racemic mixture of R and S epantiomers,
and the R-¢nantiomer is the pesticidally active isomer. The nomenclature and physicochemical
properties of quizalofop-P-ethyl are summarized in Tables A.1 and A. 2.

TABLE A 1. Test Compound Nomenclature,

Chemical strusture

F
"’L‘O/\\-CH:

Tl /.\Tw_j - | ,0\I
N \"‘J‘// ~o N CH,

Common name Quizalofop-P-cthyl

Company experimental name Not provided

TUPAC name ethyl {R}-2-[4-({6-chloroquinoxalin-2-yl)oxy)phenoxy]propanoate

CAS name (2R)-2-[4-[(6-chloro-2-quinexalinyloxylphenoxylpropanocic acid, ethyl ester
CAS registry number 100646-51-3

End-use procuct (EP) 0.88 To/gal EC formulation (El’A Reg. No. 33906-9)

TABLE A 2. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl.

Parameter Valuc Reference
Melting point 76.0-77.0 U (pure form) CB MNos. 5852 & 5853,
pH 6.6 (1% aqueous slurry) 3/29/90, W. Hazel
Dersity 1.35 gien” at 20 °C (pure form)
Wascr solubility 0.4 pom (20 °C)
Sobvent soluliiav g/L at 20 °C
seetone 650
benzene 680
carbon disulfide 660
chloroform 1350
eyclohexanone 440
dichloromethane 1970
dimethyl sulfoxide 200
ethanol 22
n-hexanc 5
methanoi 22
tetrahydrofuran L160
toluene 430
xylene 360
Vapor pressurc 8.3 % 10 “ mm Hg (20 °0)
Dissociation vonstant, pi, Not appiicahle
Octanol/watet partition coefficient log Py - 4.060
UV visible absomtion spectrum Not avaitable

B. EXPERIMENTAL DESIGN

DP Barcodes D2 10859/MRID No. 45885802 ' "~ Page3ofl2
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gﬁﬁﬁg

Crop Field Tral - Barley

(uzalefop-P-ethyl/128709/Nissan Chemucal Industries, [.td./33906
%ﬁ% DACO 7.4.1,74.2/0PPTS 860.1500/OECD 1TA 6.3.1.6.3.2, 6.3.3 and HIA 8.3.1,8.3.2,4.2.3

B.1. Study Site Information

TABLE B.1.1. Trial Site Conditions.

Iriul ldentification: City, State; Year
‘Trial ID No.)

Soil characteristics !

Type %OM * pH CEC’
North Rose, NY: 2001 {TCI-01-007-01 Sand Nea
Andale, KS; 1001 {TC1-01-007-02 ) Silt ipam NiA
New Rockford, ND; 2001 (TCI-01-007-03) Loam N/A
Sheftield, ON; 2001 (TCI-01-007-04) Silt loam N/A
St. Paul-[¥ Abbotsford, QC (TC1-01-007-05% Loamy sand N/A
Velva, ND;, 2001 {TC1-01-007-06) Loam N/A
Grand Isiand, NE; 2001 (TCI1-01-007-07) Silt foam N/A
Delisle, SK; 2001 (I'CI-01-007-08) Loam N/A
Taber, AB; 2001 (TC1-01-007-09) Loam N/A
Smithfield, 1. T: 2001 (TCI1-01-007-10) Silty clay loam N/A
Porterville, Ca: 2001 (TCI-01-007-11) Sandy loam NI
Payette, 10; 2001 (TCI-01-007-12) Loam N/A
Ephrata, Wi, 2061 (TC1-01-007-13) Sandy loam N/A
Blaine Lake, 5k, 2001 (TC1-01-007-14% Sandy loam N/A
Wakaw, SK; 2001 (TCI-01-007-15) Silty loam/ loam N/A
Brookdale, MB; 2001 {TC1-0}-007-16) Loam/ clay Joam N/A
lanwilliam, MB (TCI-01-007-17) Clay loam N/A
Edmonton, AB: 2001 (TC1-01-007-18) Clay loam N/A
Weraskiwin, AB; 2001 (TCI-01-007-19) Loam N/A
Minta, MB: 2001 (TCI-01-007-20 ) Loam/ clay loam N/A
Boissevain, MB; 2001 (TCI-61-007-21) Lioam/ clay loam N/A
Lancombe, AB: 2001 {TCI-01-007-22) Silt loain N/A
Lancomnbe, AB:; 2001 (TC1-01-007-23) Silt toam N/A
Rosthern, SK., 2001 (TCI-01-007-24) Clay! loam N/A
Hepburn, SK, 2001 {TCI-01-007-25) Clay/ loam N/A

Organic maite
Calion exchang: capacity
Not apphicabic

B 1

These paraneters are: not applicable since they do not affect the proposed use pattern for this chemical,

The study site detatls are summarized in Table B.1.1. The actual temperature recordings were
within average historical values for the residue study period for all trials. The actual rainfall
average was below the historical rainfall average at many sites; however, this did not havea
significant smpact on growth and development at any sites with the exception of two trials (-18
and -19) in which the crop was stressed due to drought conditions and one trial (-25} where the
crop was rated as fair. Irrigation was used to supplement rainfall in 5 trials.

The use pattern employed in the study and the geographical locations are summarized in Table
B.I.2. At cach test location, a single preplant broadeast application of a 0.88 Ib/gal emulsitiable
concentrale { EC) formulation of quizalotop-P-ethyl (Assure [T; EPA Reg. No. 352-541) was

DP Barcode 173 10369/MRID No. 458835802
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%@% tJuizalofop-P-ethyl/1 28709/Nissan Chemical Industries, Ltd./33906
%Ug DACO 74.1/74.2/0PPTS 860.15300/0ECD TA 6.3.1, 6,32, 6.3.3 and HITA 8.3.1, 8.3.2, 833
- vrop Field Trial - Barley

made to the soil surface at ~0.068 1b ai/A on or the day before planting. All applications were
made using ground equipment in volumes of 5.0-20.5 gal/A, with an adjuvant {petroleum-based
crop oil concentrate) added to the spray mixture. The label did not propose a preharvest interval
(PHI) for the harley grain (RAC).

TABLE B.i.2. Study Use Pattern.
Location Application

-~ ot C N e 1 " . :
(City. Stafe: ) EP Method; Volume | Rate | RTI® | Total Rate | Tank Mix
Irial 1D Timing (GPA)? | (IbaivA) | (days) | (Ibziia) | Adiuvants
North Rose, MY 2101 0.88 | Preplant broadcast; one day 18.0 0.068 NAY 0.068 Crop Ol °
(TCI-01-007-0:1 ) 1b/gal EC | prior to planting
Andale, K§; 290! 0.88 | Preplant broadcast; one day (1.1 0.068 NA G.068 Crop Dil
(TCI-01-607-02 ) Ib/gal EC | prior to planting
New Rackfora, %D 2001 0.88  {Preplant broadesst, one day 50 0.068 NA 0.068 Crop Ot}
(TCI-03-007-033 h/gal EC | prior to planting
Sheffield, ON. 2001 0.88 | Preplant broadcast; one day 14.6 0.069 NA (0.069 Crop 0Oil
(TC-01-007-04: th/gal EC | prior to planting
St. Paul-D Abbotsford, 0.88  [Preplant broadcast; one day 19.3 0.069 NA (1.069 Crop Oil
QC (TCL-01-107 03 Ib/gal EC | prior to planting
Velva, ND; 200! 0.88 [ Preplant broadcast; one day 15.1 0.068 NA 0.068 Crop Oif
{(TCL-01-007-16) Ib/gal EC {prior to planting
Grand Island. Nt 2001 0.88 | Preplant broadcast; on the day 54 0.068 NA 0.068 Crop Ol
(TCL-01-007-107) Ib/gal EC | of planting
Delisle, SK; 21! 0.88 Preplant broadcast; one day 127 0.068 NA 0.068 Crop 0il
(TCT-01-007-2) Ib/gal EC | prior to planting
Taber, AB; 2001 0.88 | Preplant broadcast; one day 165 0.067 NA 0.067 Crop 0il
(TCI-01-007- 43 Ib/gal EC | prior to planting
Smititield, LT 0] 0.88 | Preplant broadcast; ene day 15.7 0.070 NA 0.070 Crop Oil
{TC1-01-007 1 Ib/gal EC | prior 1o planting
Porerville, € A 2041 0.88 | Preplant broadcast: ene day 5.0 0.069 NA 0.069 Crop Oil
(TC1-01-007-171, 1b/gal EC [ prior to planting '
Payette, 10; 20141 0.88  jPreplant broadcast, one day 205 0.670 NA 0.070 Crop Qil
(TC1-01-007-12 1b/gal EC | prior to planting
Ephrata, WA 271 0.88 | Preplant broadeast; one day 53 0.009 NA 0.069 Crop Qil
(TC1-01-067- 1%, Ib/gal EC| prior to planting
Blaine Lake. Sk 2001 0.88 | Preplant broadcast, oneday | 11.9 0.068 NA 0.068 Crop Oil
{TCI-01-007- 1) Ib/gal EC | prior to planting
Wakaw, SK; 200 0.88 | Preplant broadcast: one day 12.1 0.069 NA 0.069 Crop Oil
{TCT-01-007- 1.7 Ib/gal EC ] prier to planting
Rrookdale, MR 2001 0.88 | Preplant broadeast; on the day 1.8 0.066 NA 0.066 Crop Oil
(TCI-01-007 %) tb/gal EC| of planting
Clanwilliarn. M 73 0.88 | Preplant broadecast: une day IZ. 0.06% NA 0.069 Crop Oil
(TCI-01-007 -1 7, Ib/gal EC | prior to planting
Edmonton, AB . 200° (.88 | Prenlant broadcast; one day 11.6 0.067 NA 0.0a7 Crop Oil
(TCI-01-007 -1, Ib/gal EC | prior to planting
Wetaskiwir. Ats; 2001 (.88 Preplant broadcast, one day 1t.8 0.067 NA (.07 Crop Oil
(TC1-01-007-14% 1b/gal EC | prior to planting
Minto, MB| 20 .88 Preplant broadceast, one day 5.1 0.069 NA (3.(169 Crop Oil
(TCT-01-007 - 248 fb/gal EC | prior to planting
Boissevain. Vi3 2001 .88 Preplant broadeast: one day 1.9 0.069 NA 0.059 Crop Oil
(TC1-01-007-21) Ib/gal EC | prior to planting

DP Barcode 133 10869/MRID No. 43885802 Page 5 of 12
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g-@«ﬁ Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./313996
: m%n% DACO 7.4 1/7.4.2/0PPTS R60.1500/0ECDIIA 63.1. 632, 6.33and TTIAB3 1,832, 833
¥ Urop Field Trial - Barley

TABLE B.1.2. Study Use Pattern.

Location ‘ Application

(City, Sate; Year EP Methad, Volume Rate RTI1® | Total Rate | Tank Mix/
[rial ID Timing (GPA)Y? | (b airA) | (days) | (Ibai/a) | Adiuvants
Lancombe, AB: 2041 0.8%  [Preplant broadcast; one day 10.8 0.070 NA 0.079) Crop Uil

(TC1-01-007-22) Ib/gai EC | prior to planting

Lancombe, AR 2] (.88 | Preplant broadcast; cme day IO 0.067 NA 0.667 Crop (il

(TCI-01-007-23} 1b/gal EC | prior to planting

Rosthern, SK; 2001 0.88 | Preplant broadeast; one day 10.7 0.069 NA 0.068 Crop Oil

(TCI-01-007-24) 1b/gal EC | prior to planting

Hepbum, SK; 1G0] 0.88 | Preplant broadcast; one day 16.5 0.068 NA 0.06% Crop Oil

{TCI-01-007-55 Ib/gal EC ) prior to planting

" End-use Procuc: EPA Reg. No. 352-541

? Gallons per ners

' Retreatment iniorval

Neot applicabic

Petraleum hascd crop oil; added to all spray mixtures at 195 viv,

The geograpbical locations are summarized in Table B.1.3.

TABLE B.1.3. Trial Numbers and Geographical Locations.

NAFTA Barley

Growing Submitted Requested '

Fones Canada US.

I
1A

2 1(1)?
3

3 ! 3(2)

7 3 2 4(3)
TA i

10

11
12

ol —1—
—_
—

-

14 12 12

16

-
i

}S
16

21

21
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B4%F  Ouizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906
DACO 7.4.1/7.4.2/0PPTS 860.1500/0ECD 1A 6.3.1,6.3.2. 633 and [1IA 8.3.1. 832,833
Crop Field Trial - Barley

TABLE B.1.3. Trial Numbers and Geographical Locations.
NAFTA Barley
Growing Submitted Requested '
Zones
Canada U.S.
Total - SR AT~ S A6 1)

As per OPPTS &40, ]‘30() Tablcs 1 and 5 and Dnc( tive 98 ()" Scctlon 9 for barley as an individual crop, thc vilues presemt,d
in parentheses represent a 25% reduction in the number of trials required, due to pesticide use resuliing in no gusntifiable
residres.

* Onetrial is reguired in either Zone 1 or Zone 2.

B.2. Sampie Collection, Handling, and Preparation

Single untreated and duplicate treated samples of the barley matrices were collected by hand or
using a thresher/combine from each field trial. Barley hay was harvested at the early flowering
{(boot) to soft dough growth stage (48-219 days after application) and dried in the field for 1-12
days. Mature barley grain and straw were harvested 90-255 days after application. All samples
were frozen within ~6 hours of sampling and shipped frozen to the Morse Laboratories, Inc.
{Sacramentc, (A) for residue analysis. Samples were stored frozen (-20 + 5 °C) at the analytical
laboratory until analysis; samples were homogenized in the presence of dry ice prior to analysis.

B.3.  Analytical Methodology

Samples of harley hay, grain, and straw were analyzed for residues of quizalofop-P-ethyl (the
total of the parent quizalofop-P-ethyl and its acid metabolite quizalofop-P) using the HPLC
method (Morse Method Meth-147). A brief description of the method 1s included below; for a
complete description of the method, refer to the D310869 DER for Residue Analytical Method —
Altalta, Barley, and Wheat Commodities, MRIDs 45885803 and 45858504,

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P-
ethv] and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was
acidified and partitioned with hexane o extract the MeCHQ and the hexane fraction was cieaned
up by gel permeation chromatography (GPC); the hexane fractions of barley hay and straw were
cleaned up by silica solid-phase extraction prior to GPC cleanup. The GPC e¢luate was
concentrated and redissolved in acetonitrilerwater for HPLC analysis with fluorescence
detection. Residues were reported as quizalofop-P-ethyl equivalents using a molecular weight
conversioa factor of 1.917. We note that based on the hydrolysis procedures of Morse Method
Meth-147. al) reported results for total quizalofop-P-ethyi residues would include residues of
both the It and 8 enantiomers of quizalofop-ethyl and quizalofop. The validated LOGQ was 0.05
ppim for barley hay, grain and straw, and the defined 1.OD was 0.017 ppm for all matrices.

We note that the petitioner calculated LOQ and LOD values for each barley matrix using the
standard deviation of method recoveries at the LOXQ. But, for reporting the results, the petitioner
uscd the vahdared LOQ value of 0.05 ppm (higher than calculated LOQs) and the defined 1.OD
value of 0.7 ppm (higher than calculated LODs).
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Juizalofop-P-ethyl/1 28709/ Nissan Chemical industries, Ltd./33906
DACO 7.4.1/7.4.2/OPPTS 860. 1500/0ECD ITA 6,33, 6.3.2, 633 and 1A 8.3.1, 832,833
{rop field Trial - Barley

Concurrent method validation data were collected for the barley matrices (see Table C.2),
including at the defined LOD level. Recoveries at the LOD fortification level were 66-122% 1n
barley hay, grain and straw. These data were collected to verify the LOD and are nol included
with the concurrent method recovery data in Table (.2

C. RESULTS AND DISCUSSION

Sample storage conditions and intervals are summarized in Table C.1. The maximum storage
duration of samples from harvest to analysis were 228 days (7.5 months) for barley hay, 203
days (6.7 months) for barley grain, and 222 days (7.3 months) for barley straw. To support the
storage conditions and durations of samples from the barley field trials, wheat storage stability
data (D310869, DER for Storage Stability - Wheat, MRID 45885801) may be transiated. The
wheat storage stahility study demonstrate that residues ot quizalofop-P-ethyl and quizalofop-P
are stable :n/on wheat forage, hay, grain, and straw stored frozen for ~11-13 months.

TABLE C.1. Sammary of Storage Conditions.
Storage Actual Storage Interval of Demonstrated
Matrix feraperature (°0) Duration ' Storage Stability -
Barley, hay 205 §3-228 days {(2.7-7.5 months) | Quizalofop-P-ethyl and quizalofop-P are stable in/on
Bariey, grain 45-203 days (1.5-6.7 months) fortified wheat forage and grain stored l'rc?zen for 12.7
- months, and wheat hay and straw stoved frozen for 11.2
Barley, straw 47-222 days (1.5-7.3 months) | oo

_ Storage duration from collection to analysis: samples were analyzed within 3-14 days of extraction.
© Translated fror wheat - 2310869 DER for the Storage stability study, MRID 45885801.

Concurrent method recovery data are presented in Table C.2. Barley matrices were analyzed for
residues of quizalofop-P-ethyl and quizalofop-? using an HPLC method (Morse Method Meth-
147). The method is adequate for data collection based on acceptable concurrent niethod
recovery data. Recoveries ranged 70-93% for hay, 71-99% for grain, and 70-93% for straw
fortified with quizalofop-P-ethyl or quizalofop-P at 0.05-0.20 ppm. The validated LOQ was 0.05
ppm. Apparent residues of total quizalofop-P-ethyl were bejow the LOQ in/on all samples ot
untreated hay, grain, and straw, except for one unireated straw sample which bore residues at
(095 ppm  “he petitioner stated that these residues were likely due to laboratory contamination.

DP Barcode 132 10869/MRID No. 45883802 Page 8 of 12
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@ Quizalcfop-P-ethyl/ 128709/ Nissan Chemical Indusiries, 1.1d./33906
DACY) 7.4.1/7.4.2/0PPTS 860.1500/0ECD 1A 53.1.63.2, 633 and [ITA 8.3.1,83.2, 833
Crop Field Trial - Barley

A
E

TABLEC.. Summary of Concurrent Recoveries of Quizalofop-P-Ethyl and Quizalofop-P from Barley
Matrices.
Matrix Analyte Spike level Sample size Recoveries Mean
. {ppm) (n) (%) U5td. Dev.] (%)
Barlcy, hay Quizalofop-P-ethy! 0.035 7 75,79, 81,90,92,93, 93
0.1 2 82, 87 8516]
0.2 i 82
Quizalofop-P 0.05 K 70,73, 74,78, 82, 87, 88
0.1 2 71,73 78 17]
0.2 1 87
Barlev, grain Quizalofop-P-ethyl 0.05 7 76, 78, 78, 83, 83, 96, 99
0.1 2 80, 90 83 [8]
0.2 4 86
Quizalofop-P 0.05 7 71, 74,76, 76, 81, 82, 88
0.1 j 77 78[5]
0.2 ! 81
Barley. straw Quizalofop-P-ethyl 0.05 7 72,74,77,85,91,92,93
0.1 2 78, 8 84 [8]
(.2 l 93
Quizalofop-P 0.05 7 70,73, 75, 83, 85,92, 92
0.1 2 71,75 79 9]
0.2 ] 70

Residue data from the barley field trials are reported in Table C.3 and a summary of residue data
for barley hav, grain, and straw is presented in Table C.4. Following a single preplant
application 07 the 0.88 Ib/gal EC formulation at 0.066-0.070 b ai/A, residues of total quizalofop-
P-ethyl were less than the LOQ in/on all samples of barley hay harvested 48-219 days after
application, and barley grain and straw harvested 90-255 days after application.

TABLE C.3. Residue Data from Barley Field Trials with Quizalofop-P-Ethyl.
Trial ID Zone Crop; [ Total Rate { Commedity PHI ' | Total Quizalofop-P-Ethyl
(City, State; Year) Variety { (b ai/A) or Matrix {days} Residues {(ppm)
North Rose, N%: 2001 1 Barley; AC Stephen 04468 Hay 69 (2) NIy, ND ¥
(TCL01-067 64 Grain 93 ND, ND
Straw 93 ND, ND
Andale, K&; 200} 5 Barley; R. Hitcheock 0.068 Hay 219(10) ND, ND
(TCL-0T-0¢7 02 {fall barley) Grain 155 ND, ND
Straw 255 ND, ND
New Rockieed, ND; 2001 5 Barley; Stander 0168 Hay 58 (4) ND, ND
(TCTO0T-007 63 Grain 92 ND, ND
Straw 92 ND, ND
Sheffield, O 2003 5 Barlev, Chapais 0.069 Hay 64 (8) ND, ND
(TCROT-067-04) Grain 93 ND, ND
Straw 93 N, ND
St. Paul-D" Abbostord, QC 5B | Barley, Chapais 0.069 Hay 48 (1) ND, ND

DP Barcode 1710869/MRID No. 458838072 " Pape 9 of 12



§ Quizalofop-P-ethyl/128709/Nissan Chemical Indhstncs, 1td./33906
&% DACO 7.4.1/7.4.2/0PPTS 860.1500/0OECEY ITA 6.3.1,63.2, 633 and IITA 8.3.1, 832,833
Crep Field Trial - Barley
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TABLE C.3. Residue Data from Bariey Field Trials with Quizalofop-P-Ethyl.

Trial ID Zone Crop; Tota! Rate | Commodity | PHI' | Total Quizalofop-P-Ethyl
(City, State; ™ eur) Variely {Ib aifA) or Matrix (days) Residues (ppn)
(TCI-01-007-4155 Grain 98 ND, ND
Straw 98 ND, ND
Velva, ND; 2001 7 | Barley; Robust 0.068 Hay 65 (1) ND, ND
(TCT-07-007-1¢y Grain 96 ND, ND
Straw 96 ND, ND
Grand [sfand. Ni:; 2001 7 { Barley, Robust 0.468 Hay 63 (2) ND, ND
(TCEOT-00 7 Grain 96 ND, ND
Straw 96 ND, ND
Delisle, SK. 00! 7 | Barley; Hamington 0.068 Hay 64 (7) ND, ND
(TCI-01-007-08 Grain 103 ND, ND
Straw 103 ND, ND
Taber, AB; 211 7A | Barley; Stander 0.067 Hay 65(3) ND, ND
(TC1-01-007 09 Grain 101 ND, ND
Straw 10] ND, ND
Smithfield, U T: 2001 9 | Barley; Barcnesse (0.070 Hay 71 {3 ND, ND
(TC1-C1-007- 1 Grain 104 ND, ND
Straw 104 ND, ND
Porterville, CA: 2007 10 | Barley: Solum 0.069 Hay 64 (12) ND, ND
(TR0 007 11 Grain 104 ND, ND
Straw 104 ND, ND
Pavette, 1D 200 i1 | Barley: Baroness 0070 Hay 63 (3) ND, ND
(TCLOT-065 10 Grain 113 ND, ND
Straw 113 ND, ND
Ephrata, WA, 20 11 | Barley; Baroncsse 0069 Hay 71 {3) ND, ND
(TCLOT-007 11 Grain 122 ND, ND
Straw [22 ND, ND
Blaine Lake, 31 2001 14 | Barley; Harrington 0.003 Hay 56 (8) ND, ND
(TCT01-t07- 12 Grain 116 ND, ND
Straw 116 ND, ND
Walkaw, SK. 260058 t4 | Barley; Harrington 6.069 Hay 60 {10) ND, ND
(TCT-01-007-15) Grain 106 ND, ND
Straw 106 ND, ND
'} Brookdale, ;2001 14 | Barley; Robust 0.066 Hay 58 (R) ND, ND
(TG - 1oy Grain 90 ND,ND
Straw 80 ND, ND
Clanwilliam. MB 14 | Barlev; Robust 0.069 Hay 57(8) ND, ND
(TCL-01-007-17) Grain 114 ND, ND
Straw 114 ND, ND
Edmenton, vi; 29031 14 | Barley; Mahigan 04067 Hay 79 (6} ND, ND
(FCLOT-007 2 Grain 117 ND, ND
Straw 117 ND, ND
Wetaskiwir, AB: 2001 14 | Barley, Rahigan 0.067 Hay 84 (8) ND, ND
(TCI-G1-007- % Girain 132 ND, ND

PP Barcode TV310869/MRID No. 45885802
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(huizalofop-P-ethyl/128709/Nissar, Chemical Industries, Lid./33906
DAL T.4.1/7.4 2/OPPTS 860.1500/0ECD IIA 63.1,6.3.2, 633 and 1A 831,832,823
Crop Field Trial - Barley

TABLE C.3. Residue Data from Barley Field Trials with Quizalefop-P-Ethyl
Trial ID Long Crop; Totat Rate | Commodity PHI' | Total Quizalofop-P-Ethyl
(City, State; Year) Varicty {tb ai/A) orF Matrix {days) Residues (ppm)
Straw 132 ND, ND
Minto. MB; 2001 14 | Barley; AC Metcal?’ 0.069 Hay 75 (10) ND., ND
(TC1-01-007-40 Grain 112 ND, ND
Straw 112 ND, ND
Baissevain, MEB: 2001 14} Barley; Robust 0.069 Hay 76 {10) ND, ND
(TCLA-007- 21 Grain 106 ND, ND
Straw 106 ND, ND
Lancombe, AB; 1001 14 | Barley, CDC Dolly 0.070 Hay 75 (10) ND, ND
(TCI-01-007 20 Grain 134 ND, ND
Straw 134 ND, ND
Lancombe, 4B, 2001 14 | Barlev; CDC Doily 0.067 Hay 81 {(% ND, ND
(TCT-01-007-23 Grain 134 ND, ND
Straw 134 ND, ND
Rosthern, SK; 20! 14 | Barley; CDC Sisler 0.069 Hay 55(4) ND, ND
(ELOTA07 2y Grain 100 ND, ND
Straw 100 ND, ND
Hepburn, Sk, 2 14 | Barley; Metcalf 0.068 Hay 60 (4) ND, ND
(TCL-01-007 .25%; Grain 98 ND, ND
Straw 98 ND, ND

The reported P11 for hay is from last appiication to cuiting; the nuimber of days samples were dried prior to coilection is
reported in paventhoses,
© Less than th defined LOD (0.017 ppm).

TABLE € .4. Summary of Residue Data from Barley Field Trials with Quizalefop-P-Ethyl.
Residue Levels ' {ppm)

Tetal Applic. | PHI Median | Mean

Commoedny Rate (days) a Min, Max. HAFT? | (STMAR)? (STMRY* | Std. Dev.
(Ib ai/A)

Barley, hav 0 06G-0.070 { 48-219 50 <0 03 <Q.05 <105 <1025 <0023 0
Burley, grain 0.006-0.070 { 9G-255 50 <03 | <0.05 <0.05 <(.025 <0.025 0
Barley, straw 0.066-0.070 | 90-255 50 <(.05 <0.05 <0.05 <0.025 <0.025 N

The LOQ was (.05 ppm and the LOD was 0.017 ppm for all barley matrices. In calculating the median, mesn, and standard
deviation, haif ihe LOQ was used for residues reported below the £ 0Q in Table C.3,
" Highest Aversae Field Trial,
; Supervised Trial Median Residuc
b Supervised Teal Mean Residue

D. CONCLUSION ~

The submitied barley field trial data reflect the use of a single preplant application of a 0.88
tb/gal EC tormulation of quizalofop-P-cthyl at 0.066-0.070 1b ai/A, with a PHI of 48-219 days
for barley hay, and 90-255 days for barley grain and straw. An acceptable method was used for
quantitat:on of residues in/on barley hay. grain and straw.
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DACO 7.4.1/742/0PPTS 860.1500/0ECD TTA 63,1, 6.3.2, 633 and ITA 8.3.1,8:3.2. 833

: .,Qe%-@ Cuizalofop-P-ethyl/1 28 709/Nissan Chemical Industries, Ltd./33906
e Crop Field Trial - Barley
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o Ball  Quisalotop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Ltd./33906
E DACC7.2.1,7.2.2, and 7.2 3/OPPTS 860.1340/0ECTD 1A 4.2.5,4.2.6 and 4.3
levidue Analytical Method -- Alfalfa, Barley, and Wheat Commodities

Primary Evaluator S, Oonnithan, Biologist L Datg': June 13, 200
Registration Action Branch 2
Health effects Division (7509P)

Peer Reviewer William Drew, Environmental Scientist Date: June 132, 2006
Registration Action Branch 2
Health Effects Division (7509P)

This data ¢valuation record (DER) was originally prepared under contract by Dynamac
Corporation {2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect the current Office of
Pesticide Programs (OPP) policies.

STUDY REPORTS

45855803 Westberg, G. (2002) Validation of the Analvtical Method for the Determination of
Quizalotop-P-Ethyl and Quizalofop-P in Wheat, Barley and Alfalfa Raw Agricultural
Commodities and Wheat Grain Processed Commodities: Lab Project Number: MLIR-02-01.
Unpublished study prepared by Morse Laboratories, Inc. 84 p.

45885804 Faltynski, K. (2002) Independent Laboratory Validation (ILV) of Morse Method
Meth-147 "Determination of Quizalofop-P-ethyl and Quizalofop-P in Wheat, Barley and Alfalfa
Raw Agricuitural Commodities and Wheat Grain Processed Commodities”: Lab Project Number;
01-0040: MLIR-02-01: METH-147. Unpublished study prepared by EN-CAS Analytical
Laboratories 44 p.

EXECUTIVE SUMMARY

Nissan Chemical Industries, Ltd. has submitted an analytical method description and validation
data for a data collection method, Morse Method Meth-147, for the determination of residues of
guizalofop-P-ethyl and its acid metabolite quizalofop-P in alfalfa, raw agricultural commodities
{RACs) ot barley and wheat, and wheat processed commodities. The high performance liquid
chromatography (HPLC) method, entitled “Determination of Quizalofop-P-Ethyl and
Quizalotop-P in Wheat, Barley and Alfalfa Raw Agricultural Commodities and Wheat Grain
Processed Cominodities™ was used to determine residues of quizalofop-P-ethyl and quizalofop-P
in/on the following commodities from the storage stability, crop field trial, and processing
studies associated with D310869: barley grain, hay, and straw; wheat forage. grain, hay, and
straw; and wheat bran, flour, germ, middhings, and shorts,

The method is a modification of HPLC Method No. SARS-98-06, the data-collection method
used for the detennination of residues of quizalofop-P-ethyl and quizalofop-P in/on flax and
sunflower commodities. In this method, sarnples are refluxed with methanelic potassium

DITORGOMIID Mos. 45885803 & 45885804 Page 1 of 12
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Owzalefop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Ltd /33906
DACOT7.21,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD 1A 4.2.5,4 2.6 and 4.3
Residue Analytical Method - Alfalfa, Barley, and Wheat Commodities

hydroxide (KOH) to convert quizalofop-P-ethyl and quizalofop-P residues to 2-methoxy-6-
chloroquinexaline (MeCHQ). The solution is acidified and partitioned with hexane to extract the
MeCHQ), and the hexane fraction is cleaned up by gel permeation chromatography (GPC); the
hexane fractions of barley and wheat hay and straw and alfalfa forage and hay are cleaned up by
silica solid-phase extraction (SPE)} prior to GPC cleanup. The GPC eluate is concentrated and
redissolved in acetonitrile/water for HPLC analysis with fluorescence detection. Results are
converted to quizalofop-P-ethy! or quizalofop-P equivalents using a molecular weight conversion
factor. We note that results would only be converted to quizalofop-P equivalents for the
purposes of calculating recovery in samples fortified with quizalofop-P. The validated limit of
quantitation (LOQ) reported for the method is 0.05 ppm for all matrices.

Method vaiidation data for HPLC Morse Method Meth-147 demonstrated adequate method
recoveries of quizalofop-P-ethyl and quizalotop-P from wheat grain, forage, hay, siraw,
middlings, bran, and germ, and altalfa forage and hay. Following fortification of samples with
each analyre at .05 and 2.5 ppm, recoveries of quizalofop-P-ethyl and quizalofop-P averaged 86
+ 3.0% and 78 £ 3.8%, respectively, from alfalfa commodities, and 88 + 7.8% and 81 + 6.3%,
respectively, from wheat commodities. Recoveries ranged 71-100% for guizalofop-P-ethyl and
70-96% for quizalofop-P.

The fortification levels used in method validation are adequate to bracket expected residue
levels; however, no validation data were provided for barley commodities. Concurrent method
recovery data were included with the bartey crop field trial study submitted in conjunction with
D310869: adequate recoveries of quizalofop-P-ethyl and quizalofop-P were obtained from barley
hay, grain, and straw fortified with each analyte at 0.05-0.2 ppm. The concurrent method
recovery data i combination with the method validation data are sufficiently representative of
the cxpected residue levels for the barley and wheat commodities included in the petition
associated with 310869,

The petitivner has proposed the current HPLC/UV enforcement method (Dupont Method AMR-
153-83, Revision 3, January 1987; MRID 40322410) as a confirmatory methed for the HPLC
data-collection niethod.

A suceesstul independent laboratory validation (11.V) trial was conducted using samples of
wheat straw {ortified with quizalofop-P-ethyi and quizalofop-P at 0.05, 0.10, and 6.5 ppm each.
No radiovalidation data were submitted tor the method. Because the extraction procedures of the
method arc relatively rigorous, ne radiovalidation data will be required to support the method.

We note twaf the method description did not address the issue of determination of the S
enantiomers of quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would
convert bath the R and S enantiomers of quizalofop-ethyl and quizalofop to MeCHQ, all
reported results for total quizalofop-P-ethyl residues would include residues of both the R and S
enantiomers ot quizalofop-ethyl and quizalofop.

DI 10869MRID Nos, 45885803 & 45885804 h Page 2 of 12
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tJuizalofop-P-ethyl/PC Code 128709/Nissan Chemical Tndustries, Ltd./33006
DACO 721,722, and 7.2 3/OPPTS 860.1340/OFECD 1A 425,426 and 4 3
itesidue Analytical Method -~ Alfalfa, Barley, and Wheat Commodities

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the analytical method test data are
classified a- scientifically acceptable. The acceptability of this study for regulatory purposes is
addressed i1 ihe forthcoming U.S. EPA Residue Chemistry Summary Document, D310869.

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an impact on the validity of the study.

D310869/MRI1) Nos. 45885803 & 45835804 Pape 3 of 12
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Ouizalofop-P-ethyl/PC Code 128704%/Nissan Chemical Industries, 1.4d./33906
DACO 7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD 1A 4.2.5 426 and 4.3
esidue Analytical Method - Alfalfa, Barley, and Wheat Commodities

A. BACKGROUND INFORMATION

Quizalofop-P-ethyl is a selective herbicide intended for the control of annual and perennial
grasses in noncrop and cropped areas. Applications are to be made preplant, preemergence, or
postemergence. Quizalofop-P-ethyl is a racemic mixture of R and S enantiomers and the
R-enantionrer 1s the pesticidally active isomer, The nomenclature and physicochemical
properties are suramarized in Tables 1 and 2.

TABLE A1 Test Compound Nomenclature.

Chemical structure: : T)
Cl ~ N Q. ,-L ~.
T LT
AN . - N CH,
N N \O )

Common name Quizalofop-P-cthy!

Company experimensal pame Not provided

IUPAC name ethyl {R)-2-[4-({6-chloroquinoxalin-2-yl)oxy)phenoxy]propanoate

CAS name (2R)-2-[4-[(6-chloro-2-quinoxalinyJoxy]phenoxy]propanoic acid. ethyd ester
CAS regisuy nuimber 100646-51-3 :

End-use procuct (EP} 0.88 Ib/gal EC formulation (EPA Reg. No. 33906-9)

Chenvical snoct o

Q
Ul N N% % CL“I""”\OH
Cor o
Q

:\\\\v/. :
Common name Quizalofop-P
Company experimental name Net providad
TUPAC namz (R}-2-[4-{{6-chloroquinoxalin-2-yljoxy)phenoxylpropionic acid
CAS name (2R)-2-[4-{ {(6-chloro-2-quinoxalinyhoxy]phenoxy]propanoic acid
CAS registry niunber 94051-08-8
End-use product (EP) Not applicable

DITORGEY MR T Nins. 45885803 & 45885804 " ~ Pagedof 12
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OQuizalofop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Led /33906
DACO 721,722, and 7.2.3/OPPTS 860 1340/QOECI A 4.2.5, 4.2.6 and 4.3
Ilesidue Analytical Method -- Alfalfa, Barley, and Wheat Commodities

TABLE A.2. Phrysicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl,
Parameter Value Reference
Melting poinl 76.0-77.0 °C (pure fonn) CB Nos, 5852 & 5853,
pH 6.6 (1% aqueous slurry} 3/29/90, W. Huzel
Density 1,35 glem® at 20 °C (pure form)
Watcr solubility 0.4 ppm (20 °Cy
Solvent solubiiie g/L at 20 °C

acetone 650

benzene 680

carbon disulfide 660

chloroform 1350

eyclohexanone 440

dichloromethane 1974

dimethyl sulfoxide 200

ethanol 22

n-hexane 5

methanod 22

tetrahydrofuran 1160

toluene 430

xylene 360
Vapor pressure 8.3 x 107" min Hg (20 °C)
Dissocianon constant, pK, Not applicable
Octanol/water partition coefficient log Pow = 4.06
UV/visible absorplion spectrum Naot available

B. MATERIALS AND METHODS
B.1. Data-Gathering Method

A data-gathering method, HPLC Morse Method Meth-147, entitled “Determination of
Quizalofop-P-Ethyl and Quizalofop-P in Wheat, Barley and Aifalfa Raw Agricultural
Commoditics and Wheat Grain Processed Commodities,” was used to determine residues of
quizalofop-P-ethyl and quizalofop-I* infon the following commodities from the storage stability,
crop field rial, and processing studies on barley grain, hay, and straw; wheat forage, grain, hay,
and straw: and wheat bran, flour, germ, tniddlings, and shorts.

This HP1. Morse Method Meth-147 is a modification of HPLC Method No. SARS-98-06, used
for the data-collection of quizalofop-P-ethyl and quizalofop-P residues in/on flax and sunflower

commodities (310869, DER for Residue Analytical Method — Sunflower Sced, Meal, and O1l,

MRID 44267003 and 44967704).

B.1.1. Principie of the Method

Briefly, samples are refluxed with methanolic KOH to convert quizalefop-I’-ethyl and

quizalofon-F residues to MeCHQ (see structure below). The solution is acidified and partitioned

with hexanc to extract the MeCHQ. Then the hexane fraction is cleaned up by GPC; the hexane

fractions +f matrices are cleaned up by silica SPE prior to GPC cleanup. The GPC eluate is
Structure of MeCHQ:

D31086O/NRIT Nos. 45885803 & 45885804 h "~ PageSofl2
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uzalefop-P-ethyl/PC Code 128709/Nissan Chemical Industries, 1td /33906
DACO7.2.1,7.2.2, and 7.2.3/0PPTS 860.1340/0ECD I1A 4.2.5, 4.2.6 and 4.3
Residue Analytical Method - Alfalla, Barley, and Wheat Commodities

concentrated and redissolved in acetonitrile/water for HPLC analysis with fluorescence
detection. Results are converted to parent or uizalofop-P equivalents using molecular weight
conversion factors; 1.917 for quizalofop-P-ethyl and 1.773 for quizalofop-P. We note that
results would only be converted to quizalofop-P equivalents for the purposes of calculating
recovery in samples fortified with quizalofop-P. A summary of the analytical method used here
1s provided in Table B.1.1.

TABLE B.1.1. Summary Parameters for the Analytical Method Used for the Quantitation of Quizalofop-
P-Ethyl and Quizalofop-P Residues in Wheat and Barley Raw Agricultural and Processed

Commodities
Method 1D Morse Method Meth-147 (dated 1/10/02)
Analytes Quizalofop-P-ethyl, quizalofop-P, and the S enantiomers

Extraction solvintiiechnigue | Samples are refluxed with | N methanolic KOH for 1.5 h, Water and saturated sodium
chloride solution are added, and the mixture is acidified to pH 2.0 using concentrated
hydrochloric acid. The extract is partitioned with hexane (2x), and the hexane phase is dried
with sodium sulfate and then concentraied after the addition of 1% decanol in hexane.

Cleanup strategies. Wheat and barlev grain, wheat forage. and wheat processed commodities: The hexane fraction
is concentrated to near dryness, redissolved in dichforomethane, and <leaned up by GPC. The
etuate is evaporated to dryness after the addition of 25% ethylene glyco! in methanel, and
redissolved in acetonitrile:water (11, viv).

Wheat hay and straw, barley hay and straw,_and alfalfa forage and hay: The hexane fraction is
cleaned up on a silica SPE cartridge, using hexane:ethyl acetate (9:1, viv) to elute residues.
The eluate is concentrated to near dryness after the addition of 1% decanol in hiexane, and then
redissolved in dichloromethane and subjected to GPC cleanup as described ahove for wheat
grain.

[nstrument/tiere. tor HPLC with fluorescence detection, using a reversed phase column and a gradient mobile phase
of acetonitrile and water. The fluorescence detector uses an excitation setting of 338 nm and
an emission setting of 374 nm.

Standardizal or method External standardizalion, using calihration standards of MeCHQ to generate a standard curve
through linear regression. Results are converted to guivalofop-P-ethy| or quizalofop-P
equivalents using molecular weight conversion faciors.

Stahitity of sl «olutions Stock solutions of quivalofop-P-ethyl, quizalofop-P. and MeCHQ are to be stored in amber
bottles at -22 to -8 °C and to be preparcd fresh every 3 months (MeCHQ) or 6 months
{quizalfop-P-ethyl and quizalofop-P}. Fortification and calibration solutions arc to be stored
in amber bottles at 1 to 8 °C and prepared fresh every month.

Retention tires ~14.6-16.5 minutcs

D3 10860/MRID Nos. 45885803 & 45885304 ) Page 6 of 12
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Rl Cuizalotop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Ltd./33906
i DACO7.2,1,7.2.2, and 7.2, 3/0PPTS §60.1340/0ECD 1A 4.2.5,4.2.6 and 4.3
Fe<idue Analytical Method - Alfalfa. Barfey, and Wheat Comemodities

B.2. Enimmr(Pr;ent Method

The petitioner has not proposed the current data-collection method (HPLC Morse Method Meth-
147) for enforcement purposes. However, the Agency has submitted the LAN-1 HPLC-UV
method (DuPont Method AMR 1853-90) for a Tolerance Method Validation (0215499, Grifhith,
F., 10/11/95). The Analytical Chemistry Branch (ACB) has pointed out several deficiencies in
the LAN-1 HPLC-UV method, which the registrant have not yet been addressed (D226691,
Griffith, F . 06/17/96).

C. RESULTS AND DISCUSSION
C.1. Data-Gathering Method

Characteristics of the method used for the quantitation of residues of quizalofop-P-ethy! and
quizalofop-P n/on wheat (HPLC Morse Method Meth-147) is summarized in Table C.1.1,

TABLE C.1.}.  Characteristics for the Data-Gathering Anzalytical Method Used for the Quantitation of
Quizalofop-P-Ethyl and Quizalefop-P Residues in Wheat.

Analytes Quizalofop-P-ethyi, quizalofop-P, and the S enantiomers

Equipment 13 Thermo Separation Products SPEBO0 Tenary Gradient Pump attached (o a Thermo Separation
Produets 1.C 304 Fluorescence Detector, Supeleo Discovery® RP Amide CLo column (25 cm x
4.6 mm, 5 micron particle size; for wheat and barley grain, wheat forage, and wheat processed
commodities); or a Zorbax® Bonus RP column (25 ein x 4.6 mum, 5 micron particle size; for
wheat hay and straw, barley hay and straw, and alfalfa forage and hay)

Limsit of qua-tiation (LOQY | 0.05 ppm fer wheat, barley, and alfalfa raw agricultural commodities and wheat grain
processed commnaoditics

(determined as lowest fortification level with adequate recovery)

Limit of detection {{.0D) 0.017 ppm {detined as 1/3 the LOQ)

Accuracy/Procssion Percent reeoveries and coefficients of variance (CVs) indicate acceptable accuracy/precision at
0.05 and 2.5 ppm for wheat and aifalfa commodities. Recovery ranges (and CVs) from these
matmices were 71-100% (4 2-13} for quizalofop-P-ethy] and 70-96% (3.1-12) for quizalofop-P.
See Table C.1.1 above.

Re-iability of the Method An independent laboratory method validation (ILV) was eonducted to verify the reliability of

[TLv1 Morse Method Meth-147 for the determination of quizatotop-P-ethyl and quizalofop-P in
wheat straw. The values obtained indicate that Morse Method Meth-147 is refiable; see Section
.3

Linearity The method/detector response was linear (coefficient of determination, r*= 1.0 within the
range (.04-0.6 ppm.

Specificity The control chromatograms provided generally had no pezks above the chromatographic

background, and the spiked sample chromatograms contained only the analyte peak of interest
near the retention time of MeCHQ. Peaks were welf defined and symmetrical.
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TABLE C.12.

Recovery Results from Method Validation of Wheat and Alfalfa RAC and Wheat Grain
Processed Commodities using the Data-Gathering Analytical Method.

* Standard deviation

T Coefficien: of variation

Matri Analyte ' Spiking Level Individual Recovery (%)
(ppim) Recoveries (%o} Mean SD° oV’
Wheat grain Quizalofop-P-cthyl .05 80, 32, 90 &5 4.1 4.8
R 84, 86, 90
Quizalofop-P 0.03 21,81, &3 9 ERY 5.0
2.5 72,771,779
Wheat Torage Quizalofop-P-ethyl 0.05 99,100, 100 34 8.0 8.5
2.3 §3. 84, 95
Quizalofop-P (.05 O}, 20, 96 34 9.6 1
2.5 71,76, B0
Wheat hay Quizalofop-P-ethyl 0.08 87,88, 99 92 4.5 4.9
2.5 89,92, 94
Quizalofop-P 0.03 82, 83, 86 24 2.6 31
2.5 20, 84, 87
Wheat straw Quizalofop-P-ethy] 0.05 80, 86, 94 #6 5.4 6.2
2.5 82, 34, 91
Quizalofop-P 0.05 82, 83, 88 §2 3.6 44
2.5 78,79, 80
Wheat midd!ine- Quizalofop-P-cthyl .03 71,81, 96 80 8.9 11
| 2.3 74, 77, 84
Quizalofop-P .05 70, 74, 82 74 4.2 5.7
2.5 71.74,75
Wheat grain bran Quizalofop-P-cethyl .05 77,77, 81 88 11 13
2.5 97,99, 100
Quizalofop-P 0.03 T, 76,70 20 7 8.7
25 86, 87, 87
Wheat grain germ | Quizalofop-P-ethyl 0.05 %1, 88, 91 30 5.0 L6
23 91,92, 96
Quizalofop-P 005 76, 81, 82 84 6.3 74
2.3 86, 88, 94
Alfatfa forave Quizalofop-P-ethyl 0.08 86, 88, 95 87 4.5 5.2
2.5 82,84 85
Quizalofop-P 0.05 7%, 79, 87 RO 317 4.6
25 77,78, 80
Allalta hay Quivalofop-P-cthyl 0.05 80, 86, 91 &6 30 4.2
b 2.5 84, 86, 86
[ Quizalofop-P 0.05 72,73, 76 75 2.5 13
25 75, 78,78 i

S N e M e e S =
Standatds wers prepared in acetonitrile for quizalofon-P-ethyl and in 1.2 % acetic acid in acetonitrile for quizalofop-I* analytes.

The method validation recoveries of quizalofop-P-ethyl and quizalofop-P using HPLC Morse
Method Meth-147 were adequate from tortitied samples of wheat grain, forage, hay, straw,
middlings, bran, and germ, and alfalfa forage and hay (Table C.1.2). Following fortification of

DII0SAONR D Nos, 45885803 & 45885804
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samples with each analyte at 0.05 and 2.5 ppm, mean recoveries of quizalofop-P-ethvl and
quizalofop- averaged 86% and 78%, respectively, from alfalfa commodities, and 88% and 81%,
respectively, from wheat commodities. Individual recoveries ranged 71-100% for quizalofop-P-
ethyl and 7/1-96% for quizalofop-P.

The fortification levels used in method validation are adequate to bracket expected residue
levels; however, no validation data were provided for barley commodities. Concurrent method
recovery data were included with the barley crop field study submitted in conjunction with
D310869, 45585802.der); adequate recoveries of quizalofop-P-ethyl and quizalofop-P were
obtained from barley hay, grain, and straw fortified with each analyte at 0.05-0.2 ppm. The
concurrent recovery validation data in combination with the method validation data are
sufficiently representative of the expected residue levels tor the barley and wheat commodities .

The petitioner has proposed the current HPLC/UV enforcement method (Dupont Method AMR-
153-53, Rewvizion 3, January 1987; MRID 40322410) as a confirmatory method for the HPLC
data-collection method.

No radiovaiidaticn data were submitted for the method. Because the extraction procedures of the
method are velatively rigorous (reflux in { N KOH in methanol for 1.5 hours), no radiovalidation
date will be required to support the method.

We note that the method description did not address the issue of determination of the S
enantiomers of quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would
convert both the R and S enantiomers of quizalofop-ethyl and quizalofop to MeCHQ, all
reported results for total quizalofop-P-ethyl residues would include residues of both the R and S
enantiomors of gqaizalofop-ethyl and quizalofop.

TABLE C.1.2. Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of
Quizalofop-P-Ethyl and Quizalofop-P Residues in Wheat,
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TABLE C.12. Characteristics for the Data-Gathering Analytical Method Used for the Quaatitation of
Quizalofop-P-Ethyl and Quizalofop-P Residues in Wheat,

Analytes Quizalolop-P-ethy}, quizalofop-P, and the S enantiomers

Equipment {1 Thermo Separation Products SP8800 Tenary Gradiens Pump attached to a Thenno Separation

Products LC 304 Fivorcscence Detector; Supelco Discovery® RP Amide C16 column (25 em x
4.6 mm, 5 micron particle s1z¢; for wheat and barley grain, wheat forage, and wheat processed
commoditiesy; or a Zorbax® Bonus RP column (25 cm x 4.6 mm, 5 micron particle size; for
wheat hay and straw, barley hay and straw, and alfalfa forage and hay)

Limir of gquarzitation (:LOQ) | 0.03 ppin for wheat, barley, and alfalfa raw agricuitural commodities and wheat grain
processed commodities

(determined as lowest fortification {evel with adequate recovery)

Limit of detection (LOD) 0.017 ppm (defined as 1/3 the LOQ)

Acciracy/Presizoon Percent recoveries and coefficients of variance {CVs) indicate acceptable accuracy/precision at
0.03 and 2.3 ppm for wheat and alfs)fa commodities. Recovery ranges (and CVs) from these
matrices were 7 L-100% (4.2-13) for quizalofop-P-ethyl and 70-96% (3.1-12) for quizalofop-P.
See Table C.1.] above.

Reliability of (he Mevhod An independent faboratory method validation (ILV} was conducted to verify the reliability of
{IL? Motrse Method Meth- 147 tor the determination of quizalofop-P-ethyl 2nd quizatofop-P in
wheat straw. The values obtained indicate that Morse Method Meth-147 is reliable; see Section
C.3. )
Lincarity The method/detector response was lincar {coefticient of determination, = 1.0) within the

range 0.04-0.6 ppm.

Specificity The control chromatograms provided generally had no peaks above the chromatographic
background, and the spiked sample chromatograms contained only the analyte peak of interest
near the retention time of MeCHQ. Peaks were well defined and symmetrical

C.2.  Enforcement Method

The petitioner has not proposed the submitted data-coliection method (HPLC Morse Method
Meth-147y for enforcement purposes.

C.3. Independent Laboratory Validation

An independent laboratory validation {1LV; MRID 45885804) of HPLC Morse Method Meth-
147 was conducted by EN-CAS Analytical Laboratories (Winston-Salem, NC) using samples of
wheat strow,

Samples ¢f untreated wheat straw (pre-ground control samples supplied by Morse Laboratories)
were fortified, in separate aliquots, with quizalotop-P-ethyl and quizalofop-P at 0.05 ppm
(LOQ), .10 ppm, and 6.5 ppm. Fortified and unfortified samples were analyzed using HPLC
Morse Method Meth-147 as described in Table B.1.1. The petitioner noted that wheat straw was
chosen as the test material in this study because it is one of the most difficult matrices to analyze.

The first und second ILV trials failed due to problems in the final evaporation step in the method
(in the first irial, two separate phases were found to have formed in the HPL.C injection vial; and
in the second trial, two separate phases were found even after the evaporation step was closely
monitored). Recoveries of quizalofop-P-ethy! and quizalofop-P were 32-53% and 27-67%,
respectively, in trial 1 and 51-61% and 55-129%, respectively, in trial 2. The ILV laboratory
contacten Morse Laboratories after the second trial to discuss the final evaporation step of the
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method. Cn the third trial, the ILV laboratory tried a different solvent exchange procedure for
this final step, and the third trial was successful. The recoveries of quizalofop-P-ethyl and
quizalofop-? from wheat straw samples in the third trial are reported in Table C.3.1. Total
quizalofop-P-cthyl and quizalofop-P residues were below the LOQ (<0.05 ppm) in two samples
cach of unfortified wheat straw. The laboratory reported that, other than the solvent exchange
modification described above, the method was followed as written with minor modifications in

the type of equipment used and the volumes of solvents used to elute residues from the GPC and
SPE columus.

TABLE C.3.1. Results of an Independent Laboratory Validation of the Data Gathering Method (HPLC
Morse Meth-147) for the Determination of Quizalofop-P-Ethyl and Quizalofop-P in Wheat
Straw.
Matrix Anaiyte Spiking Individual Recovery (%)
Level (ppm) Recoveries(%) Mean op ! cv?
Wheas straw Quizalofop-P-cthyl (.05 102, 102 97 R.1 8.4
.10 96, 101
(.5 81, 100
Cuizalofop-P (.05 o4, 12 96 3.3 3.6
0.10 94,97
H 5.5 92,95

Standard deviation
- Coefficient of aration

The faboraiory reported that a set of six samples could be prepared and analyzed by HPLC in
approximalely 2.5 eight-hour days. The {1V laboratory did not note any critical steps or
recommert:d anv method moditications.

D. CONCLUSION

Adequate rmethod validation data have been submitted for the HPLC Morse Method Meth-147
for determination of residues of quizalofop-P-ethyl and quizalofop-P in alfalfa, barley, and wheat
raw agricuitural commodities and wheat processed commodities and the data are sufficiently
representative of the expected residue levels for the wheat commodities. The method was also
used for duta collection purposes for the analysis of barley hay, grain, and straw samples from
the barlev ficld trial studies and adequate concurrent method validation data were submitted for
barley conmaodiiies.

The petitioner is not proposing the HPLC Morse Method Meth-147 used for data collection for
enforcement purposes. No radiovalidation data have been submitted for the method; however,
radiovalidation data are not required because the extraction procedures are rigorous. Adequate
independent laboratory validation data have been submitted for the method using samples of
wheat straw
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